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CLIMATOLOGICAL  DATA 

NATIONAL  SUMMARY 
JANUARY  1977 
GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Dr.  Richard  E.  Felch,  Climatologist 


HIGHLIGHTS:     January  was  a  month  for  setting  records. 
Record  low  temperatures  were  reported  all  during  the 
month  in  nearly  all  areas  east  of  the  Rockies.  For 
the  month  as  a  whole  the  largest  negative  departures 
from  normal  encompassed  the  States  of  Illinois,  In- 
diana, Ohio,  northern  Kentucky,  and  western  Pennsyl- 
vania, where  average  temperatures  for  the  month  were 
16  to  19°  below  normal.     Many  cities  in  this  area 
and  in  the  South  reported  average  January  tempera- 
tures to  be  the  coldest  of  record.     Shortly  after 
midmonth  the  cold  air  swept  over  Florida;  meanwhile, 
Alaska  experienced  unusually  balmy  weather.  Snow 
fell  as  far  south  as  Miami  Beach.     Precipitation  was 
below  normal  in  a  large  portion  of  the  United  States. 
Ihe  central  Rockies  and  areas  west  of  the  Plateau 
nad  much  less  than  normal  precipitation.     The  Pacific 
!^orthwest,  northern  California  and  Nevada  had  one 
third  or  less  of  their  normal  precipitation,  further 
intensifying  extremely  dry  conditions. 

January  began  with  a  storm  in  the  Southwest  moving 
jastward  into  a  very  cold  air  mass.     Snow  fell  on 
;he  Plateau,  the  southern  Rockies  and  from  the  cen- 
:ral  Plains  southward  to  northern  Texas.     The  storm 
;ontinued  eastward  and  a  variety  of  precipitation 
'ell  along  the  Gulf  Coast  from  Texas  to  northern 
Florida.     Rain  along  the  Coast,   freezing  rain  from 
lortheast  Texas  through  northern  Alabama,  and  snow 
lorth  of  this  area  resulted  from  the  storm. 

i.  series  of  cold  outbreaks  continued  to  pour  cold  air 
nto  the  country  east  of  the  Rockies,  and  on  the  8th  the 
old  air  swept  westward  from  the  Plains  and  enveloped 

lost  of  the  west  in  colder  than  normal  temperatures. 

.t  midmonth  the  cold  air  still  enveloped  most  of  the 
lation  although  the  area  west  of  the  Rockies  was  not 
s  cold  as  the  previous  week.     East  of  the  Rockies 
t  was  20  to  2A°  colder  than  normal  from  North  Dakota 


to  Illinois.     Precipitation  excluded  the  Southwest 
and  was  very  light  in  the  Plains.     The  South,  the 
lower  Mississippi  Valley,  and  New  England  reported 
significant  amounts  of  snow  or  rain. 

In  the  week  following  midmouth  the  cold  air  was  pool- 
ed in  the  Ohio  Valley  where  temperatures  were  22  to 
26°  below  normal.     Average  temperatures  ranged  from  5 
to  10°  in  this  area.     A  lull  in  the  input  of  cold  air 
into  the  northern  Plains  allowed  some  warming  in  the 
Plains.     However,  the  Southeast  was  not  so  fortunate. 
Temperatures  in  Florida  were  as  much  as  18  to  20°  be- 
low normal  and  freezing  temperatures  occurred  for 
five  successive  nights.     Severe  damage  to  fruit  and 
vegetable  crops  resulted.     Snow  fell  as  far  south  as 
the  Everglades.     Snow  also  covered  areas  in  Alabama 
and  Georgia.     During  the  latter  part  of  the  week  rain 
with  snow  at  higher  elevations  fell  from  the  Califor- 
nia Sierras  into  Arizona  and  the  central  Rockies. 

The  short  lull  in  the  flow  of  cold  air  from  central 
Canada  came  to  an   abrupt    halt  during  the  last  week 
of  the  month  when  an  extremely  cold  arctic  air  mass 
plunged  southward  and  eastward.     High  wind,  snow, 
blowing  snow,  and  bitter  cold  temperatures  combined 
to  create  severe  blizzard  conditions  along  and  behind 
the  advancing  cold  air  as  it  moved  through  the  north- 
ern Plains,  the  Lakes  area,  the  central  States  and 
the  Northeast.     The  extreme  cold  and  penetrating 
winds  caused  most  activities  to  come  to  a  halt  and  a 
number  of  storm  related  deaths  were  reported.  Else- 
where, as  the  cold  air  penetrated  the  deep  South, 
snow,  sleet  and  freezing  rain  fell  from  north  central 
Texas  to  Georgia  and  northern  Florida.     Light  rain  or 
drizzle  was  reported  along  the  north  Pacific  Coast, 
but  otherwise  dry  weather  persisted  in  the  West. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


JANUARY  1977 


Temperature 

Precipitation 

Monthly  extremes 

Monthly  extremes 

STATE 

Station 

% 
c 

M 

• 

Station 

• 

• 

Station 

Greatest 

Station 

Least 

S 

Q 

Q 

Q 

"F 

In. 

In. 

Ala  bmnA 

2  Stations 

71 

29t 

2  Stations 

_  3 

17 

Chatom  4  N 

6.06 

Guntersvi lie 

2 . 62 

Alaska 

Beaver  Falls 

54 

17 

Umiat 

-52 

12 

Mac  Leod  Harbor 

67.39 

Rampart  2 

.  07 

Arizona 

2  Stations 

80 

21^^ 

Sanders  11  ESE 

-18 

g 

Tonto  Creek  Firehouse  2 

5.21 

Yuma  WSO  AP 

.  03 

Arkansas 

2  Stations 

66 

26* 

Yellville 

-20 

11 

Eudora 

4.54 

Si  loam  Spr  ings 

1.04 

California 

San  Diego  WSO  AP 

86 

17 

Alturas  Ranger  Station 

-25 

2&^ 

Mount  Wilson  2 

11.54 

Calexico  2  NE 

.03 

Colorado 

Wa  Ish 

66 

31 

Spicer 

-34 

9 

2  Stations 

2.50 

Butler  Ranch 

.  00 

Connecticut 

48 

10 

Falls  Village 

-15 

18 

Norwalk  Gas  Plant 

3.91 

Shepaug  Dam 

1  ■  39 

Delaware 

Georgetown  5  SW 

53 

29 

4  Stations 

-  4 

1&+ 

Lewes  1  SW 

2.84 

Newark  University  Farm 

1 .  75 

Florida 

3  Stations 

86 

29. 

Nicevi lie 

8 

20 

Caryville 

6.46 

Fort  Drum  5  Nw 

1.  10 

Georgia 

3  Stations 

74 

28 

Blairsville  Exp.  Station 

-  6 

18+ 

Helen  1  ESE 

6.21 

Summerville  1  SSW 

2.17 

Hawal i 

Puukohola  Heiau  98. 1 

91 

31 

Mauna  Loa  Slope  Obs. 

31 

22 

Kanalohuluhulu  1075 

7.22 

11  Stat  ions 

.  00 

Idaho 

Three  Creek 

59 

18 

Henry 

-35 

g 

Avery  Ranger  Station  2 

2.89 

Malta  2  E 

01 

I  Uinois 

2  S  t  a  1 1 ons 

45 

-27^ 

Belleville  South  IL  Univ. 

Marion  4  NNE 

2.63 

2  Stations 

Indiana 

Evansville 

43 

26 

Sco  t  ts  burg 

-32 

17 

Saint  Me  1 nrad 

3.  09 

Decatur  1  N 

.31 

Iowa 

Onawa 

45 

23 

2  Stations 

-30 

2&+ 

Donnellson 

1.41 

Sioux  City  8  N 

T 

Kansas 

C 

65 

31 

Hoi  ton  4  NE 

-18 

3^1 

Paola 

2.05 

2  Stations 

1  T 

Kentucky 

W  11  ■ 

50 

29 

2  Stations 

-25 

Anchorage 

3.29 

Paducah  FAA  AP 

1 '  37 

Louisiana 

Lecsville"  ^ 

77 

28 

Tallulah 

Q 

19 

Pine  Grove  Fire  Tower 

7.90 

Bossier  City 

2 . 44 

Maine 

Belfast 

47 

11 

Van  Buren  2 

-37 

1&+ 

Portland  WSO  AP 

6.46 

Clayton  Lake  2 

1.44 

Maryland 

Pocomoke  City 

54 

10 

Frost burg  2 

-25 

18 

Pocomoke  City 

3 .  14 

Rockville  3  NE 

.83 

Massachusetts 

Nantucket  FAA  AP 

52 

10 

Chester  2 

-30 

30+ 

Newbury por  t 

7. 13 

Adams 

1  74 

Michigan 

2  Stations 

36 

24* 

Stambaugh  1  S 

-42 

g 

Whitefish  Point 

6.  19 

Midland 

26 

Minnesota 

3  Stations 

38 

24* 

Thorhult  1  S 

-47 

16 

2  Stations 

1 . 25 

2  Stations 

.  14 

Mississippi 

Picayune 

72 

29 

Universi  ty 

-  8 

19 

7  .  71 

Water  Valley   1  NNE 

2.59 

Missouri 

Ozark  Beach 

54 

28 

Steelville  2  N 

-31 

17 

St .   Louis  Gateway  Arch 

3  .  27 

Lucerne 

.52 

Montana 

Sun  River  5  SW 

58 

18 

2  Stations 

-41 

28 

Lindbergh  Lake 

2.89 

Gildford  1  S 

13 

Nebraska 

2  Stations 

59 

27 

Greeley 

-27 

16 

Hardy 

.95 

Halsey  2  W 

00 

Nevada 

Lathrop  Wells  16  SSE 

74 

18 

2  Stations 

-26 

7^ 

Mount  Rose  Bowl 

2.39 

Contact 

03 

New  Hampshire 

Greenland 

46 

10 

Colebrook  2  E 

-34 

9 

Mount  Washington 

11.11 

North  Stratford 

1.62 

New  Jersey 

Atlantic  City 

52 

10 

2  Stations 

-15 

ia+ 

Long  Branch  OaKhurs t 

3.49 

Newton  St.    Pauls  Abbey 

1.  12 

New  Mexico 

Farnsworth  Ranch 

73 

3 

Eagle  Nest 

-30 

7 

Sandia  Crest 

3.  70 

2  Stations 

T 

New  York 

2  Stations 

50 

10 

Gouverneur  3  NW 

-35 

18 

Hooker  4  N 

7.89 

Hemlock 

.  42 

North  Carolina 

Wilmington  WSO  AP 

66 

10 

Grandfather  Mountain 

-20 

17 

Hatteras 

5.30 

Lake  Lure 

North  Dakota 

Li nton 

40 

22 

Marmar th 

-43 

28 

Epplng 

1.30 

3  Stations 

.07 

Oh  io 

Gallipolls 

43 

28 

3  Stations 

-25 

1&+ 

3 . 24 

Wauseon  Waste  Water  Pit . 

.39 

Ok  lahoma 

3  Stations 

66 

28+ 

Zoe  1  E 

- 19 

10 

Idabel 

4.39 

Hammon  1  NNE 

Oregon 

Port  Or ford  2 

72 

19 

Seneca 

-29 

5 

Nehalem  9  NE 

4.25 

Boardman 

in 

Pennsylvania 

2  Stations 

47 

28 

Bradford  4  W  Res.  1 

-36 

13 

Bakerstown  3  WNW 

D  3.59 

Raystown  Lake  2 

■ 

Puerto  Rico 

Borinquen  AP 

94 

22 

Ad juntas  Substation 

49 

9+ 

Arecibo  2  SE 

10, 15 

Ponce  City 

.  18 

Rhode  Is  land 

Kingston 

50 

10 

Kingston 

-13 

18 

Woonsocket 

4.34 

Block  Island  WSO  AP 

2.59 

South  Carolina 

3  Stations 

66 

10 

Caesars  Head 

-20 

18 

Walterboro  2  SW 

5.73 

Charleston  WSO  CI 

2.33 

South  Dakota 

Oral 

53 

21 

Ralph 

-40 

9 

Lead  1  E 

2.30 

Gettysburg  14  W 

T 

Tennessee 

2  Stations 

58 

28+ 

2  Stations 

-17 

18+ 

Monteagle 

5.78 

Huntingdon  Water  Plant 

1.36 

Texas 

3  Stations 

86 

29+ 

Li  pscomb 

-  8 

12+ 

Orange  4  NW 

7.21 

Bootleg  Corner 

D  .05 

Utah 

Zion  National  Park 

65 

18 

Woodruff 

-25 

9 

Silver  Lake  Brighton 

2.06 

2  Stations 

T 

Vermont 

2  Stations 

39 

25+ 

Mount  Mansfield 

-35 

18 

Mount  Mansfield 

4.90 

Cornwall 

1.32 

Virginia 

2  Stations 

58 

10+ 

Mt.   Lake  Biological  Sta. 

-22 

17 

Bohannon  1  NE 

5.29 

Manassas  3  NW 

.60 

Virgin  Islands 

Frenchmans  Bay 

89 

21 

2  Stations 

64 

24^ 

Estate  Rust  Op.  Twist 

3.04 

Frederiksted 

.30 

Washington 

Yakima  WSO  AP 

68 

18 

2  Stations 

-11 

5 

Aberdeen  20  NNE 

10.59 

Conconully 

.00 

West  Virginia 

2  Stations 

51 

29+ 

2  Stations 

-25 

18+ 

Terra  Alta  i 

D  5.45 

Franklin  2  NE 

.43 

Wisconsin 

Oconto  4  W 

39 

25 

Couderay  8  W 

-50 

9 

Lake  Geneva 

1.11 

Mlnocqua  Dam 

.  12 

Wyoming 

2  Stations 

55 

20+ 

Burgess  Junction 

-41 

9 

Snake  River 

2.29 

2  Stations 

.01 
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HEATING  DEGREE  DAYS 


(Base  65°F.)   JANUAKY  I'm 
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CUXTWlt 

■a—on 

■3 
a 
o 

Cuirant 
season 

1 

Current 
saaaon 

■3 
g 

s 

a 

0 

Q 

a 

(a  J 

a 

Q 

a 

X  J 

1 

§ 

"  ■s 

-3 
a 
0 

a 

a 

2  1 

State  and  itatioB 

a 

a  M 

State  and  station 

a 

otata  and  ftation 

a 

E  -a 

Stata  and  station 

Period  July 
through  thii 

£  9 

a 

E  t> 
1.  3 

a 

Period  July 
through  thi 

a 

a 

Period  July 
through  thi 

1 

0  ft 

o 

P 

No 

July  thio 

g 

H 

Period  J 

He 

Julylhn 

a 

3 

1 
g 

N 

Jul7thz< 

AlABAHA 

IDAHO 

NEBRASKA 

TENNESSEE 

HIRHINCHAM 

1026 

2586 

1802 

BOISE 

1418 

3764 

3437 

GRAND  ISLANU 

1461 

*  1 90 

3761 

BRISTOL 

1  J2i 

3525 

^59U 

HUNTSVILLE 

1120 

2869 

2059 

LEWISTON 

1116 

3026 

3269 

LINCOLN 

1604 

4473 

3688 

CHATTANOOGA 

1123 

2915 

2181 

MOBILE 

738 

PDCATELLO 

1478 

4155 

4083 

NORFOLK 

1624 

4625 

4092 

KNOXVILLE 

1166 

3001 

^14^ 

MONTCDHEBV 

894 

Z33 

1  A&T 

ILLINOIS 

NORTH  PLATTE 
OMAHA 

1493 
1596 

4453 
4393 

3933 
3589 

MEMPHIS 
NASHVILLE 

I U56 
W5u 

2570 
322(J 

20^3 
/9 

ALASKA 

CAIRO  U 

1312 

_ 

2362 

SCOTTSBLUFF 

1362 

3893 

OAK  RIDGE 

1<:42 

3365 

^40  ^ 

ANCHORAGE 

1017 

5?7fl 

_  _ 

CHICAGO  0  HARE 

1679 

4710 

3729 

VALENTINE 

1672 

4793 

4196 

ANNETTF 

856 

3552 

CHICAGO  MIDWAY 

1695 

4658 

3513 

TEXAS 

SAKHOM 

2269 

10897 

1  1  n7S 

MDLINE 

1755 

4693 

3747 

NEVADA 

ABILENE 

901 

2453 

i66<: 

BARTER  ISLAND 

233<> 

10922 

PEORIA 

1747 

4756 

3582 

ELKO 

1262 

*026 

4310 

AMAKILLO 

1075 

323«t 

25gb 

ietmel 

1335 

6867 

7562 

ROCKFORD 

1830 

5283 

3967 

ELY 

1324 

4375 

4355 

AUSTIN 

719 

1  /9  ( 

1 126 

SETTLES 

16<>e 

SPRINGFIELD 

1693 

4442 

3286 

LAS  VEGAS 

593 

1690 

BROWNSVILLE 

J  19 

773 

4  lU 

Bie  DELTA 

1478 

6665 

RENC 

1002 

3400 

3456 

CORPUS  CHRIST! 

455 

1078 

6il 

COLD  BAY 

914 

5356 

5383 

INDIANA 

WINNEMUCCA 

1 176 

3566 

3810 

DALLAS  FT  WqRTH 

931 

2^  1  b 

1503 

FAIRBANKS 

1709 

7467 

8891 

EVANSVILLE 

1549 

3774 

2798 

DEL  RIO 

^60 

1524 

lOOi 

CULKANA 

1507 

6729 

8627 

FORT  WAYNE 

1723 

4655 

3566 

NEW  HAMPSHIRE 

EL  PASO 

bZi 

2154 

17Vb 

HOMER 

856 

4903 

5989 

INDIANAPOLIS 

1693 

4430 

3276 

CONCORD 

1683 

5l5l 

4162 

GALVESTON 

56^ 

1345 

74^ 

JUNEAU 

918 

SOUTH  BEND 

1626 

4562 

3670 

MT  WASHINGTON  DBS 

2114 

8794 

7722 

HOUSTON  INTERCOM 

&8  7 

9^b 

KINC  SALMON 

94  1 

5910 

6716 

LUBBOCK 

939 

Z  fZ  ( 

2  194 

KDOIAK 

86  1 

4518 

4921 

IOWA 

NEW  JERSEY 

MIDLAND 

/55 

2  165 

1692 

KOTZEBIE 

1610 

7917 

8603 

BURLINGTON 

1724 

4683 

3616 

ATLANTIC  CITY 

1396 

3742 

2795 

PURT  ARTHUR 

626 

1589 

98  1 

HC  GRATH 

1683 

7879 

8834 

DES  MOINES 

1700 

4601 

3927 

ATLANTIC  CITY  U 

1253 

3292 

2502 

SAN  ANGELQ 

757 

2093 

1460 

NOME 

1255 

7048 

7961 

OUBUOUE 

1909 

5377 

4235 

NEWARK 

1361 

3654 

2929 

SAN  ANTONIO 

643 

1046 

1035 

ST,  PAUL  ISLAND 

1059 

5974 

5915 

SIOUX  CITY 

1738 

4940 

4106 

TRENTON  U 

1333 

3561 

2805 

VICTORIA 

iSb 

I'tlV 

7V5 

TALKEETNA 

1 159 

5780 

7014 

WATERLOO 

2017 

5644 

4342 

WACO 

82/ 

2074 

13^1 

UNALIKLEET 

1363 

6919 

7987 

NEW  MEXICC 

WICHITA  FALLS 

lU2i 

257B 

1B35 

VALDEZ 

1060 

5193 

6215 

KANSAS 

ALBUOUEROUE 

1064 

3197 

2657 

VAKUTAT 

888 

4519 

5422 

CONCORDIA 

1424 

3853 

3329 

CLAYTON 

1079 

3332 

2994 

UTAH 

DODGE  CITY 

1274 

3418 

2994 

ROSWELL 

611 

2556 

2386 

HILFORD 

1217 

3840 

374  1 

ARIZONA 

GOODLAND 

1296 

3878 

3531 

SALT  LAKE  CITY 

1 175 

3430 

351^ 

FLAGSTAFF 

1177 

3832 

4033 

TOPEKA 

1537 

4060 

3153 

NEW  YORK 

PHOENIX 

339 

738 

WICHITA 

1253 

3460 

2840 

ALBANY 

1526 

4573 

3911 

VERMONT 

TUCSON 

435 

1046 

1095 

BINCHAMTON 

1636 

501  8 

4054 

BURLINGTON 

1667 

512»£ 

iU 

MINSLOU 

1 186 

3355 

2896 

KENTUCKY 

BUFFALO 

1580 

4632 

3788 

YUMA 

276 

597 

692 

COVINGTON 

1640 

4264 

2972 

NEW  YORK  U 

1322 

35  17 

2698 

VIRGINIA 

LEXINGTON 

1457 

3879 

2808 

NEW  YORK  KENNEDY 

1326 

3560 

2819 

LYNCHBURG 

1^94 

3366 

i  5  3U 

ARKANSAS 

LOUISVILLE 

1435 

3596 

2770 

NEW  YORK  LA  CUARDIA 

1316 

3393 

2716 

NORFOLK 

1 104 

2641 

2010 

FORT  SflTH 

1 1 66 

3042 

2108 

ROCHESTER 

1524 

3703 

RICHMOND 

W27 

310'* 

^  363 

LITTLE  RGCK 

104  I 

2576 

2105 

LOUISIANA 
ALEXANDRIA 

806 

1995 

1412 

SYRACUSE 

1520 

4496 

368B 

ROANOKE 

WALLOPS  ISLAND 

l«i75 
W  10 

34  5  7 
303  / 

2559 
i363 

CALIFORNIA 

BATON  ROUGE 

710 

1715 

1094 

NORTH  CAROLINA 

BAKERSFIELD 

5  59 

1 189 

1404 

LAKE  CHARLES 

671 

1603 

966 

ASHEVILLE 

1239 

332  8 

2535 

WASHINGTON 

BISHOP 

82  9 

2316 

2558 

NEW  ORLEANS 

664 

1570 

949 

CAPE  HATTERAS  R 

900 

2050 

1500 

DLYMPIA 

90i 

322  ( 

3140 

BLUE  CANYON 

746 

2351 

2839 

SHREVEPORT 

851 

2095 

1390 

CHARLOTTE 

1075 

2799 

1990 

OUtLLAYUTE 

/84 

3037 

32  /O 

EUREKA  U 

537 

2468 

2555 

GREENSBORO 

1184 

2336 

SEATTLE 

/8u 

245i 

FRESNO 

636 

1613 

1 64 1 

MAINE 

RALEIGH 

1163 

3017 

2146 

SEATTLE-TaCOHA 

7  86 

2385 

293^ 

LONG  SFACH 

446 

844 

CARIBOU 

1828 

6182 

5397 

WILCINCTON 

899 

2095 

1497 

SPOKANE 

1324 

4005 

4026 

LOS  ANGELES 

227 

439 

902 

PORTLAND 

1559 

4828 

4134 

STAMPEDE  PASS  R 

1 166 

LOS  ANCELES  U 

215 

*  15 

639 

NORTH  DAKOTA 

WALLA  WALLA  U 

1202 

3134 

^946 

MT  SHASTA  R 

1053 

3168 

3255 

MARYLAND 

BISMARCK 

2063 

5702 

5244 

YAKIMA 

12*8 

3710 

36/2 

OAKLAND 

478 

1 349 

BALTIMORE 

1296 

3424 

2745 

FARGO 

2119 

5374 

RED  Bluff 

617 

1319 

1612 

WILLISTQN 

2024 

5766 

5332 

WEST  VIRGINIA 

SACRAMENTO 

650 

1514 

1676 

MASSACHUSETTS 

BECKLEY 

1496 

4294 

320B 

5AN0BEPG  R 

767 

2056 

2248 

BLUE  HILL  OBS  R 

1428 

4212 

3475 

OHIO 

CHARLESTON 

1432 

3661 

<:7tu 

SAN  OIEGU 

1*3 

311 

776 

BOSTON 

1290 

3545 

3061 

AKRON 

1656 

3528 

EL«INS 

1340 

SAN  FRANCISCO 

1590 

1663 

WORCESTER 

1508 

4570 

3801 

CINCINNATI   ABBE  OB 

1536 

2863 

HUNTINGTON 

1^97 

274*^ 

SAN  FRANCISCO  L 

463 

1405 

1681 

CLEVELAND 

1672 

*t3o4 

3434 

PARKERSBURG  U 

lt66 

SANTA  MARIA 

427 

J  ABA 

MICHIGAN 

COLUMBUS 

1659 

45o6 

3323 

STOCKTON 

650 

1515 

ALPENA 

1696 

4651 

DAYTON  U 

1651 

4409 

3274 

WISCONSIN 

DETROIT 

1534 

1  QQ 

MANSFIELD 

1743 

4973 

3318 

GREEN  BAY 

1910 

5  /8U 

COLORADO 

DETROIT  METRO 

1609 

4577 

3624 

TOLEDO 

1708 

3656 

LA  CROSSE 

192d 

i 

ALAMOSA 

1598 

5547 

5048 

FLINT 

1671 

_ 

YDUNG5TDWN 

1692 

4826 

3614 

MADISON 

1«9B 

COLORADO  SPRINGS 

1181 

3823 

GRAND  RAPIDS 

1616 

■  ^  o 

f  A  0 

mjlwauke; 

1  /54 

5050 

4165 

DENVER 

1105 

HOUGHTON  LAKE 

1743 

OKLAHOMA 

CRAND  JUNCTION 

1267 

3651 

3431 

LANSING 

1666 

^fl7ft 

OKLAHOMA  CITY 

1103 

2862 

2283 

WYOMING 

PUEBLO 

1151 

3613 

3190 

HAROUETTE  U 
MUSKEGON 

1695 
1564 

5396 
4731 

4537 
3767 

TULSA 

1173 

3012 

2282 

CASPER 
CHEYENNE 

1385 
1314 

4253 

3993 

CONNECTICUT 

SAULT  STE  MARIE 

1816 

5888 

5028 

OREGON 

LANDER 

1514 

4523 

4526 

BRIDGEPORT 

1274 

3448 

2919 

ASTORIi 

774 

2648 

2992 

SHERIDAN 

152U 

4526 

HARTFORD 

1429 

4066 

3600 

MINNESOTA 
DULUTH 

2017 

6485 

BURNS  U 
EUGENE 

1413 
601 

^054 
2605 

4133 
2682 

DELAWARE 

INTERNATIONAL  FALLS 

2195 

7045 

6113 

HEDFORD 

952 

2952 

MILMINGTON 

1361 

3577 

_  _ 

MINNEAPOLIS 
ROCHESTER 

2005 
2071 

_ 
^  1  a 

PENDLETON 
PORTLAND 

1192 
901 

3188 
2642 

3139 
2748 

DIST.OF  COLUMBIA 

ST  CLOUD 

2085 

6181 

5136 

SALEM 

842 

2813 

2735 

WASHINGTON  DULLES 

136  1 

3712 

2924 

SEXTON  SUMMIT  R 

766 

2602 

3372 

WASHINGTON  NATIONAL 

1221 

3097 

2481 

MISSISSIPPI 
JACKSON 

913 

2252 

1465 

PENNSYLVANIA 

FLORIDA 

MERIDIAN 

932 

2372 

1547 

ALLENTOWN 

1426 

3985 

3332 

APPALACHICOLA  U 

617 

1421 

866 

ERIE 

1620 

4561 

3720 

OAVTCNA  BEACH 

4*4 

832 

550 

MISSOURI 

HARRISBURG 

1397 

3716 

3066 

FORT  MYERS 

281 

469 

284 

COLUMBIA  REGIONAL 

1567 

4184 

3027 

PHILADELPHIA 

1390 

3633 

2769 

JACKSONVILLE 

643 

1433 

845 

KANSAS  CITY 

1527 

4014 

3086 

PITTSBURGH 

1655 

4696 

3416 

KEY  WEST 

65 

75 

34 

ST  JOSEPH 

1558 

4103 

3266 

PITTSBURGH  U 

1549 

4206 

3038 

LAKELAND  U 

400 

714 

416 

ST  LOUIS 

1541 

3976 

2646 

SCRANTON 

1546 

4364 

3580 

MIAMI 

165 

206 

122 

SPRINGFIELD 

1421 

WILLIAMSPORT 

1547 

*2  14 

3435 

ORLANOC 

440 

759 

442 

PENSACCLA 

717 

1725 

1007 

MONTANA 

RHODE  ISLAND 

TALLAHASSEE 

649 

1564 

1019 

BILLINGS 

1451 

4084 

4132 

BLOCK  ISLAND 

1306 

3665 

2936 

TAMPA 

*22 

763 

443 

GLASGOW 

1917 

5391 

5160 

PROVIDENCE 

1361 

*036 

3278 

WEST  PALM  BEACH 

220 

303 

183 

GREAT  FALLS 
HAVRE 

1339 
1714 

3954 
4756 

4330 
5058 

SOUTH  CAROLINA 

GEORGIA 

HELENA 

1449 

4391 

4751 

CHARLESTON 

811 

1689 

1353 

ATHENS 

1040 

2547 

1658 

KALISPELL 

1405 

4704 

4968 

CHARLESTON  U 

757 

2000 

1177 

ATLANTA 

1099 

2779 

1921 

MILES  CITY 

1774 

4840 

4599 

COLUMBIA 

901 

2277 

1650 

AUGUSTA 

906 

2222 

1626 

MISSOULA 

1431 

4650 

4659 

GRNVLLE-SPRTNBRG 

1057 

2743 

1963 

COLUMBUS 

874 

2159 

1512 

MACON 

867 

2078 

1447 

SOUTH  DAKOTA 

ROME 

1110 

2601 

2104 

ABERDEEN 

1973 

5525 

5026 

SAVANNAH 

771 

1808 

1254 

HURON 

RAPID  CITY 
SIOUX  FALLS 

1849 
1616 
1667 

5432 
4531 
5262 

4699 
4113 
4585 
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COOLING  DEGREE  DAYS 


state  and  station 

Oixient 
season 

3 

% 

^ 
d 
o 

•z 

through  this  month 

btate  ana  stabon 

Cunent 
season 

Normals  January 

through  (his  month 

otato  and  stanon 

Oirrent 
season 

1  Normals  January 

1  through  &ds  month 

Current 
season 

1  1 
Normals  January 

1  through  ttiis  month 

Tliis  month 

Period  Jajiuaxy 

through  this  month  | 

This  month 

Period  January 
through  this  month 

Hiis  month 

Period  January  1 
dirough  this  mon&  j 

State  and  station 

This  month 

Period  January 
through  this  raontii 

HAWAII 

NEBRASKA 

SOUTH  CAROLINA 

B  IRMINCHiM 

0 

0 

HILO 

09 

GRAND  ISLAND 

0 

CHARLESTON 

12 

HUNTSVtLlE 

0 

0 

0 

HONOLULU 

zz 

LINCOLN 

9 

CHARLESTON  U 

Q 

16 

HOtKE 

0 

0 

23 

KAHULUl 

216 

NORFOLK 

0 

COLUMBIA 

HQNTGO-EBY 

0 

0 

14 

LIHUE 

255 

I 

NORTH  PLATTE 

GRNVLLE-SPRTNBRG 

OMAHA 

0 

0 

IDAHO 

5C0TTSBLUFF 

0 

0 

SOUTH  DAKOTA 

ANCHORtCE 

0 

0 

0 

BOISE 

0 

0 

VALENTINE 

0 

0 

ABERDEEN 

ANNETTE 

0 

0 

0 

LEwisrnN 

0 

0 

HURON 

0 

BAVflOW 

^ 

0 

0 

POCATELLO 

NEVADA 

RAPID  CITY 

RAKTER  ISLAND 

0 

0 

0 

ELKO 

9 

SIOUX  FALLS 

BETHEL 

0 

0 

0 

ILLINOIS 

ELY 

0 

0 

SETTLE! 

0 

0 

0 

CAIRO  U 

LAS  VEGAS 

TENNESSEE 

elS  DELTA 

0 

CHICAGO  0  HARE 

RENO 

BRISTOL 

- 

COLO  SAY 

0 

CHICAGO  MIDWAY 

WINNEMUCCA 

CHATTANOOGA 

FAIRBANKS 

0 

MOLINE 

J' 

KNDXVILLE 

eULKANA 

0 

0 

0 

PEORIA 

0 

NEW  HAMPSHIRE 

MEMPHIS 

Q 

HOMER 

0 

0 

0 

ROCKPORO 

CONCORD 

NASHVILLE 

JUNEAU 

0 

SPRINGFIELD 

MT  WASHINGTON  OBS 

OAK  RIDGE 

KINC  SiLHQN 

0 

KOOIAK 

0 

INDIANA 

NEW  JERSEY 

TEXAS 

K0T2EBUE 

0 

EVANSVILLE 

J: 

J: 

ATLANTIC  CITY 

ABILENE 

J: 

Q 

0 

MC  GRATH 

0 

FORT  WAYNE 

ATLANTIC   CITY  U 

AMARILLO 

NOME 

0 

INDIANAPOLIS 

NEWARK 

AUSTIN 

Q 

ST.  PAUL  ISLAND 

0 

SOUTH  BEND 

TRENTON  U 

BROWNSVILLE 

5 

1 5 

79 

TALKEETNA 

0 

CORPUS  CHRISTI 

** 

^0 

UNALAKLEET 

0 

IOWA 

NEW  MEXICO 

DALLAS  FT  WORTH 

VALDE2 

0 

0 

0 

BURLINGTON 

ALBUOUEROUE 

DEL  RIO 

Q 

g 

VAKUTAT 

0 

D65  MOINES 

CLAYTON 

0 

EL  PASO 

DUBUQUE 

J- 

J" 

RD5WELL 

*  Q 

GALVESTON 

Q 

20 

ARirONA 

SIOUX  CITY 

0 

HOUSTON  INTERCON 

FLAGSTAFF 

0 

WATERLOO 

^ 

NEW  YORK 

LUBBOCK 

Q 

Q 

FHOENIK 

0 

ALBANY 

MIDLAND 

0 

TUCSON 

0 

KANSAS 

BINCHAMTON 

J: 

PORT  ARTHUR 

Q 

17 

HINSLGh 

0 

CONCORDIA 

BUFFALO 

SAN  ANCELQ 

J: 

Q 

VUMA 

0 

0 

10 

DODGE  CITY 

0 

0 

NEW  YORK  U 

0 

0 

SAN  ANTONIO 

^ 

GOOOLAND 

NEW  YORK  KENNEDY 

0 

VICTORIA 

16 

ARKANSAS 

TOPEKA 

NEW  YORK  LA  GUARDIA 

WACO 

Q 

0 

FORT  SMITH 

0 

WICHITA 

ROCHESTER 

WICHITA  FALLS 

Q 

Q 

LITTLE  ROCK 

0 

SYRACUSE 

KENTUCKY 

UTAH 

CALIFORNIA 

COVINGTON 

NORTH  CAROLINA 

MILFORD 

SAKERSFIELD 

0 

LEXINGTON 

ASHEVILLE 

SALT  LAKE  CITY 

Q 

Q 

BISHOP 

0 

LOUISVILLE 

CAPE   HATTERAS  fl 

BLUE  CANTON 

0 

CHARLOTTE 

VERMONT 

EUREKA  U 

0 

LOUISIANA 

GREENSBORO 

BURLINGTON 

FRESNO 

0 

ALEXANDRIA 

10 

RALEIGH 

LONG  BFACH 

0 

BATON  ROUGE 

\1 

WILMINGTON 

VIRGINIA 

LOS  ANSELES 

3 

3 

9 

LAKE  CHARLES 

0 

0 

21 

LYNCHBURG 

0 

LOS  ANDELES  U 

10 

NEW  ORLEANS 

NORTH  DAKCTa 

NORFOLK 

MT  SHASTA  R 

SHREVEPORT 

BISMARCK 

• 

RICHMOND 

Q 

OAKLAND 

0 

0 

FARGO 

0 

0 

0 

ROANOKE 

0 

J: 

RED  BLUFF 

0 

0 

0 

MAINE 

WILLISTON 

0 

0 

WALLOPS  ISLAND 

^ 

SACRAMFNTO 

9 

0 

CARIBOU 

0 

SANOBERC  R 

0 

0 

0 

PORTLAND 

0 

0 

OHIO 

WASHINGTON 

SAN  OIEGD 

' 

10 

AKRON 

0 

0 

OLYMPIA 

J; 

J' 

SAN  FRANCISCO 

0 

0 

MARYLAND 

CINCINNATI  ABBE  OB 

0 

0 

0 

QUILLAYUTE 

0 

SAN   FRANCISCO  U 

0 

0 

0 

baCtimore 

0 

0 

0 

CLEVELAND 

0 

0 

^ 

SEATTLE 

0 

SANTA  MARIA 

0 

0 

0 

COLUMBUS 

0 

0 

0 

SEATTLE-TACOMA 

0 

STOCKTPN 

0 

0 

0 

MASSACHUSETTS 

DAYTON  U 

0 

0 

0 

SPOKANE 

0 

BLUE  HILL  OBS  R 

0 

0 

0 

MANSFIELD 

0 

0 

0 

STAMPEDE  PASS  R 

0 

0 

COLORADO 

BOSTON 

0 

0 

0 

TOLEDO 

0 

0 

0 

WALLA  WALLA  U 

0 

10 

ALAMOSA 

0 

0 

0 

WORCESTER 

0 

0 

0 

YOUNGSTOWN 

0 

0 

0 

YAKIMA 

0 

COLORADO  SPRINGS 

0 

0 

13 

DENVER 

^ 

0 

0 

MICHIGAN 

OKLAHOMA 

WEST  INDIES 

GRAND  Junction 

0 

0 

0 

ALPENA 

0 

0 

0 

OKLAHOMA  CITY 

0 

0 

SAN  JUAN  P,R. 

362 

382 

322 

PUEBLO 

0 

0 

0 

DETROIT 

0 

0 

0 

TULSA 

0 

0 

DETROIT  METRO 

0 

0 

0 

WEST  VIRGINIA 

CONNECTICUT 

FLINT 

0 

0 

OREGON 

BECKLEY 

0 

BRIDGEPORT 

0 

0 

0 

GRAND  RAPIDS 

0 

0 

ASTORIA 

0 

0 

CHARLESTON 

J: 

HARTFORD 

0 

0 

0 

HOUGHTON  LAKE 

0 

0 

0 

BURNS  U 

0 

0 

0 

ELKINS 

0 

LANSING 

0 

0 

0 

EUGENE 

0 

0 

0 

HUNTINGTON 

0 

DELAHARF 

MARQUETTE  U 

0 

0 

0 

MEOFORD 

0 

0 

0 

PARKERSBURG  U 

0 

WILMINGTON 

0 

0 

0 

MUSKEGON 

0 

0 

0 

PENOLETON 

0 

0 

0 

SAULT  STE  MARIE 

0 

0 

0 

PORTLAND 

0 

D 

0 

WISCONSIN 

DIST.OF  COLUMBIA 

SALEM 

0 

0 

0 

GREEN  BAY 

0 

WASHINGTON  DULLES 

0 

0 

0 

MINNESOTA 

SEXTON  SUMMIT  P 

0 

0 

0 

LA  CROSSE 

0 

WASHINGTON  NATIONAL 

0 

0 

0 

DULUTH 

0 

0 

0 

MADISON 

0 

INTERNATIONAL  FALLS 

0 

0 

0 

PACIFIC  AREA  > 

MILWAUKEE 

0 

FLORIDA 

MINNEAPOLIS 

0 

0 

0 

GUAM  TAGUAC  R 

363 

363 

361 

APPALACHICOL'  U 

0 

0 

1« 

ROCHESTER 

0 

0 

0 

JOHNSTON 

3B4 

364 

366 

WYOMING 

OAVTONA  BEACH 

4 

37 

ST  CLOUD 

0 

0 

0 

KOROR  R 

516 

516 

502 

CASPER 

0 

0 

0 

FORT  MYERS 

7 

7 

81 

KHAJALEIN 

507 

507 

502 

CHEYENNE 

0 

0 

0 

JACKSONVILLE 

0 

0 

29 

MISSISSIPPI 

MAJURQ 

478 

478 

490 

LANDER 

0 

0 

0 

KEY  WE!T 

101 

101 

193 

JACKSON 

0 

0 

14 

PAGO  PAGO 

531 

531 

474 

SHERIDAN 

0 

0 

0 

LAKELAND  U 

2 

2 

58 

MERIDIAN 

0 

0 

u 

PONAPE  R 

504 

504 

464 

MIAMI 

90 

50 

121 

TRUK   MOEN  ISLAnD 

515 

515 

496 

ORLANDO 

1 

1 

32 

MISSOURI 

WAKE 

359 

359 

372 

PENSACOLA 

0 

0 

27 

COLUMBIA  REGIONAL 

0 

0 

0 

YAP  R 

474 

47* 

477 

TALLAHASSEE 

0 

0 

23 

KANSAS  CITY 

0 

0 

0 

TAMPA 

2 

2 

«0 

ST  JOSEPH 

0 

0 

0 

PENNSYLVANIA 

WEST  PALM  BEACH 

23 

25 

99 

ST  LOUIS 

0 

0 

0 

ALLENTDWN 

0 

0 

0 

SPRINGFIELD 

0 

0 

0 

ERIE 

0 

0 

0 

GEORGIA 

HARRIS8URG 

0 

0 

0 

ATHENS 

0 

0 

0 

MONTANA 

PHILADELPHIA 

0 

0 

0 

ATLANTA 

0 

0 

BILLINGS 

0 

0 

0 

PITTSBURGH 

0 

0 

0 

AUGUSTA 

0 

0 

6 

GLASGOW 

0 

0 

0 

SCRANTON 

0 

0 

0 

COLUMBUS 

0 

0 

10 

GREAT  FALLS 

0 

0 

0 

WILLIAMSPORT 

0 

0 

0 

MACON 

0 

0 

10 

HAVRE 

0 

0 

0 

ROME 

0 

0 

0 

HELENA 

0 

0 

0 

RHODE  ISLANr 

SAVANNAH 

0 

0 

IS 

KALISPELL  . 

0 

0 

0 

BLOCK  ISLAND 

0 

0 

0 

MILES  CITY 

0 

0 

0 

PROVIDENCE 

0 

0 

0 

MISSOULA 

0 

0 

0 
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STORM  SUMMARY 


JANUARY  1977 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

©HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

ICE  STORMS 

0  ALL  OTHER 

STATE 

cr 

(/) 
I 

< 

O 

UJ 

cr 

D 

z 

tOAMAGE 

X 

< 

Q 

tOAMAGE 

X 
< 

UJ 

Q 

tOAMAGE 

t/l 
I 

< 
UJ 

Q 

tOAMAGE 

tOAMAGE 

tOAMAGE 

UJ 
(D 

s 

Z 

> 
< 

O 

UJ 
(T 
D 
Z 

< 

< 

O 

I 
i- 
< 

Q 

d.  > 

Q.  UJ 

(/J 

o. 
O 
a: 
o 

UJ 
Z 

6.  > 
a.  UJ 

Q. 
O 
CE 
U 

UJ 

cr 
z 

cL  > 

Q.  bJ 

C 
(T 

U 

UJ 

£ 

z 

i  > 

a  UJ 

I/) 

O 
cr 

u 

I 
< 

Q 

cc 
z 

ti.  > 

is 

O 
tr 

I 
< 

o 

UJ 

cr 

Z 

d.  >- 
OH- 

a  a 

t/5 

O 
IT 
U 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

1 

1 

t 

6 

■ 

2 

1 

4 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

2 

5 

1 

•1 
4 

3 

1 

1 
1 

I 

3 

4 

3 
7 

8 

Hawaii 
Idaho 
111 inois 
Indiana 
Iowa 

1 

5 
9 

4 

Kansas 
Kentucky 
Louisiana 
Maine 

Maryland  &  DC 

3 

tt 

1 

8 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

2 

1 

4 

4 

:t 

4 

3 

4  1 

6 

5 

3 

4 

6 

C 
7 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey 

* 

New  Mexico 
New  York 
North  Carol ina 
North  Dakota 
Ohio 

• 

1 

33 
7 

6 
8 

5 

7 
3 

6 

Oklahoma 
Oregon 
Pacific 
Pennsylvania 
Puerto  Rico 

* 

1 

4 

1 

6 

5 

2 

5 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

4 

4 

5 

4 

6 

7 

5 

4 
4 

4 

Utah 

Vermont 

Virginia 

Virgin  Islands 

Washington 

3 

3 

3 

1 

1  1 

West  Virginia 

Wisconsin 

Wyoming 

• 

2 

4 

.4  - 


GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 

JANUARY  1977 

Herbert  J.  Thompson,  Office  of  Hydrology 


There  was  no  major  flooding  throughout  the  country 
during  January  for  the  third  consecutive  month. 
Significant  losses  were  reported  in  the  Suwannee 
River  Basin  in  southern  Georgia  and  northern  Florida. 
Moderate  flooding  occurred  on  the  Cape  Fear,  Rocky, 
Neuse,  Pee  Dee,  Broad,  and  Congaree  Rivers  in  the 
South  Atlantic  Slope  Drainage  with  minor  flooding  on 
several  other  streams  in  the  area.     Lowland  flooding 
was  reported  on  the  Appalachicola ,  lower  Tombigbee, 
and  lower  Pearl  Rivers  in  the  East  Gulf  of  Mexico 
Drainage.     Minor  flooding  occurred  on  a  few  streams 
in  Texas  and  Louisiana  and  on  the  Snohomish  River  in 
Washington. 


Record  breaking  cold  weather  caused  excessive  river 
ice  formation  in  northern  sections  of  the  country  and 
heavy  snow  accumulations  in  the  upper  Ohio  River 
Basin  and  parts  of  the  Great  Lakes  Drainage.     Ice  jam 
flooding  occurred  on  the  Muskegon  River  in  Michigan, 
the  Yellowstone  River  in  Montana,  the  Missouri  River 
in  Nebraska  and  Missouri,  and  the  Portneuf  River  in 
Idaho . 

Flash  and/or  urban  flooding  was  reported  in  eastern 
Massachusetts,  Rhode  Island,  and  New  Jersey  on  the 
9th  and  in  northeastern  Puerto  Rico  on  the  21st. 


Preliminary  Estimate 
Lives      of  Property  Damage 
FLOOD  EVENT  Lost         (thousands  of  dollars) 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

January  was  an  unusually  cold  month  over  the  area  averaging  11°  0  N.A. 

below  normal  in  Michigan.     River  ice  thickness  was  above  normal 
creating  a  potential  for  ice  jam  flooding.     Minor  flooding  oc- 
curred from  an  ice  jam  on  the  Muskegon  River  in  Michigan. 
Snowfall  was  excessive  in  some  areas  with  Buffalo,  NY,  re- 
porting 68.3  inches  -  a  new  record  for  any  month.     Heavy  ac- 
cumulations also  occurred  in  southwestern  Michigan.     A  serious 
flood  potential  from  snowmelt  existed  in  both  of  these  areas 
at  the  end  of  January. 


ATLANTIC  SLOPE  DRAINAGE 

Lowland  flooding  continued  from  December  into  early  January  0  N.A. 

on  the  Lumber,  Little  Pee  Dee,  lower  Santee,  Edisto,  lower 
Savannah  and  Ogeechee  Rivers  in  the  Southeast.  Heaviest 
precipitation  was  on  the  9th-10th  with  mixed  rain  and  snow 
of  up  to  2.5  inches  over  parts  of  the  Carolinas.     This,  com- 
bined with  melting  of  some  snow  on  the  ground  at  higher 
elevations,  produced  flooding  on  a  number  of  streams.  Crests 
of  6  to  7  feet  over  flood  stage  occurred  on  the  Cape  Fear 
River.     The  Rocky  River  crested  11  feet  over  flood  stage  at 
Norwood,  NC.     About  3  feet  of  flooding  occurred  on  the  Neuse, 
Pee  Dee,  and  lower  Broad  Rivers  and  a  crest  more  than  5  feet 
over  flood  stage  were  reported  on  the  Congare  River  near,  St. 
Matthews,  SC.     Minor  flooding  occurred  on  Black  Creek  at 
Florence,  SC,  the  Lumber  River  at  Lumberton,  and  the  Little 
Pee  Dee,  Saluda,  Edisto,  Ogeechee,  and  Satilla  Rivers.  Low- 
land flooding  continued  into  February  on  the  lower  Savannah 
River.     Savings  due  to  warnings  were  estimated  at  $120,000 
on  the  Congaree  and  Pee  Dee  Rivers. 


EAST  GULF  OF  MEXICO  DRAINAGE 


Flooding  continued  from  late  December  on  the  Santa  Fe  River  0  140 

due  to  high  levels  in  the  Suwannee  River.     This  flooding 

lasted  through  January  ending  on  February  1.     The  crest  was 

1.5  feet  over  flood  stage  on  the  19th.     Considerable  damage 

occurred  to  residential  property  with  30  dwellings  flooded. 

Some  crop  losses  also  occurred  with  1,500  acres  inundated 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


JANUARY  1977 

Preliminary  Estimate 
Lives      of  Property  Damage 
FLOOD  EVENT  •  Lost         (thousands  of  dollars) 

EAST  GULF  OF  MEXICO  DRAINAGE-Cont ' d 

near  Branford,  FL,  and  along  the  Alapaha  River.     A  savings 
of  $45,000  was  realized  when  mobile  homes  were  removed  from 
flooding  areas  in  response  to  warnings. 

Lowland  flooding  occurred  on  the  Appalachicola  River  which  0  N.A. 

crested  about  4  feet  over  flood  stage  at  Blountstown,  FL, 
and  on  the  lower  Tombigbee  River  which  crested  more  than  4 
feet  over  flood  stage  at  Coffeeville,  AL.     The  Pearl  River 
crested  more  than  11  feet  over  flood  stage  at  Jackson,  MS, 
but  damage  was  light  as  most  of  the  city  is  protected  by 
levees  at  that  stage.     About  3  to  4  feet  of  lowland  flooding 
occurred  on  the  lower  Pearl  River  in  Louisiana.     Minor  flood- 
ing was  reported  on  the  Ochlockonee  River  in  Florida  and  the 
Black  Warrior  River  in  Alabama. 


UPPER  MISSISSIPPI  RIVER  BASIN 

Severe  cold  was  the  rule  over  the  basin  during  January. 
Monthly  average  temperatures  ranged  up  to  15°  below  normal. 
Thick  ice  formed  on  streams  and  small  streams  froze  to  the 
bottom.     Soils  were  unusually  dry  with  little  frost  present. 
Record  low  flows  were  reported  by  the  United  States  Geolo- 
gical Survey  on  several  Iowa  streams  and  near  record  lows  on 
the  Mississippi.     The  Mississippi,  Missouri,  and  Illinois 
were  closed  to  navigation  at  times  during  the  month  in  the 
St.  Louis,  MO  area  due  to  ice  conditions. 


MISSOURI  RIVER  BASIN 

Below  normal  temperatures  also  occurred  in  the  Missouri  Basin  0  N.A. 

the  first  two  weeks  of  January  resulting  in  heavy  river  ice 
formation.     Ice  jams  formed  on  the  lower  Missouri  and  back- 
water flooding  occurred  from  Plattsmouth  down  to  Nebraska 
City,  NE.     About  13,000  acres  of  farmland  were  inundated. 
Damage  was  minimal  with  farm  machinery  and  cattle  moved  out 
of  the  flooded  area  in  response  to  warnings.     A  reduction  in 
releases  from  Gavins  Point  Dam  on  the  23d  caused  flooding  to 
end  by  the  26th.     Two  periods  of  minor  flooding  from  ice  jams 
occurred  near  St.  Joseph,  MO,  and  minor  flooding  occurred  on 
the  Yellowstone  River  below  Miles  City,  MT. 

OHIO  RIVER  BASIN 

Precipitation  was  generally  below  normal  during  January  ex- 
cept in  the  extreme  northern  portions  of  the  area  in  Indiana 
and  Pennsylvania  where  heavy  snowfall  was  reported.  Severe 
cold  weather  predominated  over  the  Basin.     In  West  Virginia 
it  was  the  coldest  month  ever  recorded  with  temperatures 
averaging  15°  below  normal.     Although  precipitation  was  below 
normal  record  snow  accumulations  occurred  in  the  higher 
elevations  of  West  Virginia  due  to  the  cold.     Heavy  ice 
formed  in  most  tributaries  and  the  Ohio  River  froze  over  for 
the  first  time  in  several  years.     Barge  traffic  was  halted  for 
several  days  at  Dam  51  and  at  Cincinnati.     No  flooding  occurred 
during  the  month  but  preparations  were  being  made  for  possibly 
severe  ice  jam  flooding  with  the  advent  of  warmer  weather. 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


JANUARY  1977 


Preliminary  Estimate 
Lives      of  Property  Damage 
FLOOD  EVENT  Lost         (thousands  of  dollars) 


WHITE  RIVER  BASIN 


Below  normal  rainfall  in  January,  when  added  to  the  12  to  13 
inch  deficiency  during  1976,  has  caused  some  problems  on  the 
White  River  Basin  lakes.     The  very  cold  weather  required  maxi- 
mum power  generation  and  drastically  reduced  the  water  normally 
held  in  the  power  pool.     Beaver,  Norfork,  and  Greers  Ferry 
Lakes  had  only  about  35%  of  the  normal  power  pool  and  Table 
Rock  and  Bull  Shoales  only  about  50%  remaining  at  the  end  of 
January.     Beaver,  Norfork,  and  Greers  Ferry  Lakes  which  nor- 
mally furnish  water  to  nearby  communities  had  ample  water  in 
storage  for  that  purpose. 


ARKANSAS  -  RED  -  LOWER  -  MISSISSIPPI  BASINS 


Minor  flooding  occurred  on  the  Sulphur  River  in  eastern  0  N.A. 

Texas  and  the  Big  Black  River  in  western  Mississippi. 

Major  reservoirs  in  Oklahoma  showed  further  decrease  in 
storage  during  the  month  due  to  excessive  demand  caused  by 
the  cold  weather  and  below  normal  precipitation  over  most 
of  the  state.     At  the  end  of  the  month  contents  were  only  33 
to  45%  of  normal  conservation  pools  in  the  four  largest  re- 
servoirs.    Denison  Reservoir  on  the  Red  River  also  showed  a 
further  decline  in  storage  ending  the  month  8  feet  below  the 
conservation  level  of  618  feet. 


WEST  GULF  OF  MEXICO  DRAINAGE 


Lowland  flooding  continued  from  December  on  the  Neches  River 
at  Diboll,  TX,  and  on  the  lower  Guadualupe  around  Dupont,  TX 
Additional  flooding  occurred  at  Dupont  during  January  with  a 
crest  about  3.5  feet  over  flood  stage  on  the  27th.  Flooding 
continued  into  February  at  Dupont.  Most  reservoirs  in  west 
Texas  were  well  below  their  normal  conservation  level  with 
several  having  34%  or  less  of  normal  conservation  storage. 


PACIFIC  SLOPE  DRAINAGE 


In  the  Snake  River  Basin  an  ice  jam  on  the  Portneuf  River  0  N.A. 

caused  local  backwater  flooding  at  Pocatello,  ID,  with  mini- 
mal damage.     An  ice  jam  on  the  Snake  River  below  Weiser,  ID, 
threatened  farmland  and  homes  the  10th- 15th  before  warmer 
temperatures  alleviated  the  problem. 

Two  periods  of  warm,  steady  orographic  rain  over  the  north  0  N.A. 

coastal  streams  in  Washington  on  the  16th-18th  caused  sharp 
rises  on  streams  in  the  area.     Only  the  Snohomish  River  ex- 
ceeded flood  stage  -  by  nearly  2  feet  at  Snohomish,  WA.  The 
Skykomish  and  Snoqualmie  Rivers,  which  form  the  Snohomish, 
crested  less  than  a  foot  below  flood  stage  as  did  the  Nooksack 
and  Stillaguamish  Rivers.     Damage  was  minimal. 


PUERTO  RICO 


Heavy  rains  of  5  to  6  inches  in  less  than  12  hours  resulted  0  N.A 

from  a  cold  front  that  stalled  over  northeastern  Puerto  Rico 
on  the  20th-21st.     Urban  and  small  stream  flooding  occurred 
in  the  Rio  Piedras  and  Bayamon  Basins  with  some  small  homes 
flooded  and  some  evacuations  by  Civil  Defense  as  a  precau- 
tionary measure. 
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FLOOD  STAGE  DATA 


(All  dates  in  January  unli 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

To— 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

Fl. 

Fl. 

Musktigon I 

Newaygo*  MI 

1 1 

16 

16 

11.19 

16 

ATUMTIC  SLOPE  DRAINAGE 

Neuse: 

SDithfUId.  NC 

13 

11 

U 

IS. 8 

12 

Coldsboro,  NC 

li 

13 

21 

16. S 

17 

Klnston,  NC 

U 

16 

21 

15.0 

19 

Cape  Pear: 

Huskc  Lock  and  Dam,  NC 

«2 

11 

14 

48.7 

12 

Ellzabcthtown.  NC 

20 

11 

IS 

25.9 

13 

Rocky : 

15 

10 

11 

26.0 

11 

Black  Creek: 

Florence,  SC 

10 

12 

13 

11.6 

12 

LuniDcrcon,  ay. 

9 

Dec  9 
10 

6 
31 

11.7 
11.8 

Dec  18 
16 

LLtcle  Pee  Dee: 

Galivancs  Perry,  SC 

9 

Dec  18 

5 

9.8 

Dec  2S 

Pee  Dee: 

Cheraw.  SC 

30 

11 

11 

32.8 

11 

Pee  Dec,  SC 

19 

12 

21 

21.8 

16 

Broad : 

Blair,  SC 

U 

10 

11 

17.6 

10 

Saludn: 

Chappeils,  SC 

U 

U 

11 

14.1 

11 

Congaree: 

St    Matthews  17  NW  SC 

115 

11 

13 

120. S 

12 

10 

Dec  17 

1 

15.7 

Dec  23 

Edlsto : 

Clvltflps  Perry,  SC 

10 

Dec  U 
4 

2 
20 

12.1 
10.6 

Dec  19 
11 

Savannah : 

Mlllhavcn-Wade  2  SE,  CA 

15 

Dec  5 

2 

17.2 

Dec  18 

Clyo,  CA 

11 

Nov  29 

U 

15.9 

Dec  22 

Ogeechee : 

Scarboro,  CA 

8 

Dec  29 
4 

1 

11 

8.1 
8.3 

Dec  30 
5 

Eden ,  CA 

g 

Dec  3 

30 

10.7 

Dec  25 

SatlLla: 

Waycross,  CA 

16 

7 

10 

16.7 

8 

EAST  GULF  Op  MEXICO  DRAINAGE 

« 

Santa  Fc : 

Highway  48  Bridge.  FL 

17 

Dec  22 

Feb  1 

A18.54 

19 

Ochlockonee: 

Havana ,  FL 

25 

7 

U 

25.65 

8 

Apalachlcola: 

Blountstown,  FL 

15 

Dec  28 
6 
12 

1 

9- 
22 

17.05 
16.38 
19.  12 

Dec  30 
9 
18 

Black  Warrior: 

Warrior  Lock  and  Data,  AL 

30 

12 

12 

30.9 

12 

Tomblgbee: 

Coffceville  Lock  And  Dam,  AL 

43 

12 

22 

47.6 

16 

Pearl: 

Jackson,  MS 

18 

12 

24 

1  29.5 

18 

Bogalusa,  LA 

15 

5 

1/ 

1  19.33 

17 

ss  otherwise  specified)  .lANllARY  1977 


River  and  slation 

Flood 

Above  flood  stages 
-dates 

Crest 

From- 

To- 

Stage 

Date 

Ft. 

Ft. 

EAST  GULP  OF  MEXICO  DRAINACE-Cont 'd 

Pearl-Continued: 

Pearl  River,  LA 

12 

MISSOURI  RIVER  BASIN 

Missouri  River: 

Plattsmouth,  NE 

16 

18. 20 

23 

St.  Joseph,  MO 

17 

1 3 

27 

30 

17.6 

28 

LOWER  MISSISSIPPI  BASIN 

Big  Black: 

West,  MS 

12 

RED  BASIN 

Sulphur; 

Naples,  TX 

22 

20 

23 

22.90 

22 

WEST  GULF  OF  MEXICO  DRAINAGE 

Calcasieu: 

Hlneston,  LA 

12 

9 

Neches; 

Diboll,  TX  (near) 

10 

Dec  29 

Guadalupe: 

Dupont ,  TX 

20 

26.6 

Dec          1 1 

13 

21 

21.2 

15 

Nueces: 

Calallen,  TX 

7 

26 

27 

7.0 

26 

PACIFIC  SLOPE  DRAINAGE 

Portneuf : 

Pocatello,  ID 

8 

U 

U 

10.95 

16 

Snohomish : 

Snohomish ,  WA 

2S 

18 

19 

26.8 

19 

A    See  previous  monthly  reports  for 

additional  crest  information. 
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RAWINSONDE  DATA 


Average  montlily  values 

 JANUARY  1977 


ALBANV/ 

NT 

ALBUQUEROUE/ 

NH 

AHARILLO/  Tx 

• 

ANCHORAOE/  AK 

* 

ANNETTE/  AK 

1000 

MB 

838 

MB 

B92 

MB 

1002 

MB 

1016 

MB 

• 

Resultant 

Resultant 

Resultant 

Resultant 

e 

Resultant 

Wind 

U 

*" 

Wind 

o 

emperature  'C 

*" 

Wind 

o 

Wind 

0 

0. 

1 

Wind 

N 

O 

1 

<5 

U 

2 

5 

°-  i 

s  t 

i. 
■§ 

° 

o 
cu 
i 

Direction 
tens  of  den. 

* 

% 

o.  of  observa 

ynamic  hei| 
.eters 

« 

■ 

« 

V 

O 

e 
3 

ct 

H. 
.S:  5 

M 

I 
a. 

i 

° 

1  " 

O 

B 
O 

t  S 

E 

> 
6 

&  c 

01 

3 

V 

a. 
« 

O 

c 

o 

*^ 
E 

• 

> 
* 

6 

.2 

X 

£ 
e 

G 
0. 

i 

« » 

^  c 

. 

2. 

"S 

a. 

5  a 

Q  1 

i- 

Q 

V. 

— — 

— 

Q  E 

Q 

— — 

— - 

-— - 

to 

— — 

Q 

a 

— — - 

— 

I/. 

— — 

□  E 

E- 

Q 

Z 

^ 

6 

a 

qS 

« 

SPC 

31 

96 

-11 

9 

-15 

4 

28 

31 

1/619 

-4 

4 

01 

31 

1/ 

095 

-S.J 

•  III 

31 

 LlT 

3 

— — ^ 
'4  ? 

5 

31 

— 

2 

6 

^  3 

l2 

'2.4 

1000 

19 

148 

_9 

9 

-14 

7 

W 

20 

n9 

_ 

1 

13 

30 

A7 

2.2 

12 

2.B 

990 

31 

493 

-11 

6 

-15 

4 

7 

31 

471 

1 

6 

'4*6 

14 

4 

3 

}1 

976 

-2.3 

15 

4.0 

900 

31 

896 

-13 

6 

-17 

2 

31 

9nA 
iSt 

0 

14 

7 

6 

31 

1/ 

ftl  ft 

1 

-5.7 

20 

3.4 

850 

31 

1 

331 

-14 

0 

-18 

1 

29 

31 

1/ 

472 

-1.7 

* 

32 

I 

31 

-2 

7 

'fl*4 

19 

9 

0 

31 

1/ 

447 

23 

4.6 

800 

31 

1 

790 

-19 

2 

-19 

5 

29 

31 

1/996 

-1 

3 

-10 

34 

8 

31 

1/ 

956 

-.6 

'l  3 

* 

3 

31 

1  84ft 

-6 

0 

15 

9 

9 

31 

1/ 

948 

-14.3 

24 

5.4 

750 

31 

2 

277 

-15 

9 

-21. 

7 

29 

)1 

2/499 

-3 

3 

- 12 

J 

9 

31 

2/ 

471 

-1.9 

"l5 

30 

31 

2/343 

-8 

7 

"1  4  n 

31 

2/ 

457 

25 

7.0 

700 

31 

2 

796 

-17 

4 

-24 

7 

I  9 

31 

3/042 

-S 

4 

"^Q 

30 

9 

31 

3. 

017 

-*.s 

•  17 

29 

2 

31 

2/875 

-11 

3 

"17*6 

IB 

10 

3 

31 

2/ 

996 

-7 

8 

-19.9 

26 

8.9 

690 

31 

3 

349 

-19 

5 

-27. 

5 

28 

|- 

91 

3/621 

-7 

9 

-19 

29 

1 

31 

3/ 

598 

-7.4 

29 

. 

7 

31 

i'fti? 

-15 

0 

~5I  '4 

19 

6 

31 

3/ 

is? 

-10 

7 

27 

10.9 

600 

31 

3 

940 

-23 

0 

-31 

4 

27 

19 

31 

4/240 

-1 1 

1 

29 

11 

3 

31 

4/ 

217 

-10.9 

*54* 

29 

4 

31 

-18 

6 

"54 

19 

1 1 

4 

31 

4/ 

-14 

4 

-26.3 

27 

12.3 

>30 

31 

573 

-26 

6 

-35. 

8 

27 

)1 

4/902 

-15 

I 

-28 

29 

1 2 

6 

31 

4/ 

991 

-14.7 

"ja 

28 

17 

4 

31 

4  684 
s'  577 

-22 

8 

"?9*7 

19 

12 

1 

31 

4/ 

835 

-18 

6 

-29 . 3 

27 

12.0 

500 

31 

5 

255 

-30 

8 

-40. 

2 

27 

il 

5/616 

-20 

0 

-32 

26 

f  5 

9 

31 

5/ 

596 

-19.6 

*11  * 

28 

?? 

1 

31 

1  5a 

-27 

2 

~54  '  5 
*^ 

1 3 

3 

31 

5/ 

959 

-23 

5 

-31.7 

27 

13.6 

450 

31 

5 

995 

-36 

Q 

-43. 

1 

27 

91 

6/390 

-25 

2 

-36 

5 

31 

6/ 

369 

-25.4 

*»4 

26 

9 

31 

-32 

6 

?0 

7 

31 

6/ 

5ft  1 

-29 

0 

-35.7 

27 

15.0 

400 

31 

6 

9U4 

4 

-46. 

6 

27 

56* 

91 

7/235 

-31 

57 

ti 

31 

7/ 

213 

-31.6 

*tl 

27 

P  * 

9 

31 

A  94A 

-38 

3 

~2  '  _ 

.  3 

16 

3 

31 

7/ 

153 

-35 

1 

26 

15.5 

390 

31 

7 

7u3 

-46 

2 

27 

2^  * 

91 

8/170 

-39 

0 

-46 

?3 

31 

6/ 

148 

-39.4 

•  45  • 

27 

26 

31 

7  A^T 

-44 

7 

19 

31 

6/ 

093 

-42 

3 

-45 .9 

28 

17.3 

300 

31 

8 

715 

-90 

4 

27 

28 . 

91 

9/212 

-45 

26 

9 

31 

9/ 

199 

-49.6 

27 

30 

9 

31 

'  ^la 

-52 

2 

3 

31 

9/ 

ft74 

-50 

4 

28 

19.2 

290 

31 

9/896 

-93 

2 

27 

28 . 

91 

10/409 

-52 

a 

27 

33 

5 

31 

10/ 

391 

-53.6 

27 

33 

7 

11 

n  n5ft 
10/030 

-58 

3 

2 1 

20 

1 

31 

10' 

74n 

-56 

6 

28 

22.6 

200 

31 

11 

337 

-92 

1 

27 

28. 

0 

!9 

11/840 

-58 

0 

27 

40 

31 

11/ 

799 

-56.7 

26 

41 

7 

30 

11/439 

-55 

2 

22 

14 

9 

31 

11' 

625 

-62 

6 

28 

19.3 

175 

31 

12 

204 

-91 

0 

26 

28. 

1 

!9 

12/661 

-58 

2 

27 

39 

5 

31 

12/ 

637 

-56.5 

27 

41 

8 

30 

-53 

7 

21 

11 

3 

31 

12' 

451 

-60 

9 

26 

17.3 

190 

31 

13 

205 

-91 

9 

26 

26 

0 

29 

13/650 

-59 

2 

27 

35 

1 

31 

13/ 

606 

-98.9 

27 

tl 

9 

30 

-52 

7 

21 

9 

6 

31 

13' 

416 

-57 

6 

28 

15.3 

125 

31 

14 

382 

-53 

7 

26 

24. 

8 

26 

14/790 

-61 

1 

27 

31 

3 

31 

14/ 

747 

-60.9 

27 

34 

3 

30 

14/468 

-52 

5 

21 

9 

5 

31 

14' 

572 

-57 

2 

29 

15.8 

100 

31 

15 

811 
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53.2 

200 

31 

11 

715 

-61 

5 

31 

19 

7 

27 

12/063 

-56 

1 

27 

56 

3 

31 

12, 

179 

-56.9 

26 

49 

9 

31 

11/316 

-52 

4 

27 

25 

6 

^? 

11' 

699 

-54 

1 

27 

53.5 

175 

31 

12 

544 

-60 

9 

31 

15 

7 

27 

12/906 

-59 

3 

27 

53 

4 

31 

13, 

017 

-61.0 

26 

48 

6 

31 

12/180 

-52 

4 

27 

24 

6 

24 

12' 

543 

-54 

4 

27 

49.5 

150 

31 

13/508 

-56 

9 

30 

17 

6 

27 

13/865 

-62 

7 

27 

45 

7 

29 

13, 

965 

-65.0 

26 

49 

0 

31 

13/176 

-52 

9 

27 

24 

2 

23 

13' 

532 

-56 

5 

27 

50.0 

125 

31 

14 

652 

-59 

0 

30 

16 

27 

14/978 

-66 

6 

27 

42 

4 

28 

15, 

064 

-69.4 

26 

41 

0 

31 

14/ 349 

-53 

9 

27 

23 

3 

21 

14/ 

681 

-59 

1 

27 

43.6 

100 

31 

16 

047 

-60 

7 

30 

19 

1 

26 

16/317 

-70 

4 

27 

30 

7 

27 

16, 

380 

-74.0 

26 

32 

6 

29 

15/794 

-55 

4 

27 

22 

4 

20 

16/ 

063 

-62 

6 

80 

30 

17 

427 

-61 

5 

31 

13 

1 

24 

17/634 

-71 

4 

27 

22 

4 

23 

17, 

672 

-76.7 

27 

21 

9 

27 

17/211 

-56 

3 

26 

19 

6 

16 

17/ 

430 

-63 

d 

70 

30 

18 

255 

-61 

7 

31 

12 

6 

24 

18/425 

-70 

2 

27 

16 

2 

21 

18, 

443 

-75.9 

27 

14 

6 

27 

16/060 

-56.1 

26 

20 

2 

16 

18/ 

254 

-61 

9 

60 

30 

19 

209 

-62 

3 

31 

11 

7 

23 

19/349 

-67 

4 

27 

9 

5 

20 

19, 

341 

-72.2 

27 

lo 

0 

26 

19/049 

-54 

7 

26 

16 

9 

19 

19/ 

213 

.60 

1 

50 

30 

20 

.334 

-62 

7 

32 

10 

22 

20/464 

-62 

9 

25 

4 

9 

19 

20, 

432 

-66.1 

26 

9 

4 

23 

20/224 

-52.1 

26 

13 

6 

19 

20' 

358 

-57 

8 

40 

30 

21 

710 

-62 

7 

32 

9 

5 

22 

21/959 

-57 

9 

26 

1 

9 

19 

21' 

604 

-60.5 

24 

1 

23 

21/674 

-50.9 

25 

12 

5 

15 

21' 

782 

-53 

7 

25 

9.9 

90 

27 

23 

.487 

-61 

9 

32 

9 

6 

21 

23/690 

-54 

0 

13 

3 

9 

19 

23, 

616 

-55. S 

17 

2 

1 

22 

23/563 

-48.9 

24 

10 

3 

14 

23/ 

652 

-50 

0 

15 

5.9 

25 

26 

24/618 

-60 

9 

32 

8 

3 

21 

24/965 

-52 

5 

12 

5 

8 

19 

24, 

786 

-54.0 

13 

3 

2 

19 

24/736 

-49.7 

24 

11 

5 

13 

24/ 

844 

-48 

7 

13 

7.6 

20 

24 

26 

.  0o7 

-59 

2 

30 

6 

6 

20 

26/319 

-51 

7 

10 

9 

7 

18 

26, 

222 

-52.6 

09 

6.9 

16 

26/193 

-49 

8 

24 

9 

7 

12 

26/ 

320 

.49 

7 

19 

17 

27 

.849 

-95 

3 

27 

5 

8 

18 

28/182 

-50 

7 

10 

9 

7 

16 

28, 

081 

-50.9 

10 

9 

1 

6 

28/009 

-90 

6 

9 

28/ 

19* 

.52 

1 

10 

6 

30 

.567 

-91 

2 

14 

30/836 

-46 

9 

21 

4 

6 

13 

30, 

730 

-49.4 

14 

9 

1 
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RAWINSONDE  DATA 


Avarag*  monthly  valuea 

 JANUARY  1977 


•                   CARIBOU.  HE 
961  HB 

CENTREVILLE.  AL 
1004  HB 

CHARLESTON,  SC 
1017  HB 

CHATHAM.  HA 
1006  MB 

CHIHUAHUA.  HEXICU 
697  HB 

Standard  presiiure 
surface  mb. 

Z 

Dynamic  height 
meters 

Temperature  'C 

O 

e 
o 

a. 

» 
« 
o 

Resultant 
Wind 

No.  of  observations 

Dynamic  height 
meters 

Temperature  'C 

Dew  Point  *C  t 

Resultant 
Wind 

I  No.  of  observations! 

Dynamic  height 
meters 

Temperature  'C 

Dew  Point  X  * 

Resultant 
Wind 

0 

Dynamic  height 
meters 

Temperature  'C 

Dew  Point  'C  t 

Resultant 
Wind 

Z 

Dynamic  height 
meters 

Temperature  'C 

Dew  Point  X  t 

Resultant 
Wind 

if 

□  s 

Speed  m.p^. 

Direction 
tens  of  den 

Speed  m.p.S 

Speed  m.p.S 

No.  of  observat 

1  Direction  { 

d 
B 
.0 

to 

1  Direction 
tens  of  deg. 

d 

E 

Q. 

SfC 
1000 
950 
900 
650 

Soo 

750 
700 
690 
600 
590 
500 
450 
400 
390 
300 
250 
200 
175 
190 
125 
100 
90 
70 
60 
50 
40 
50 
25 
20 
15 
10 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
27 
27 
26 
26 
25 
23 
21 
20 
19 
19 
17 
16 
11 

191 

429 
837 
1.268 
1.725 
2.210 
2.725 
3.273 
3.858 
4.485 
5.  162 
5.897 
6.701 
7.597 
6.606 
9.794 
11.238 
12.123 
13. 125 
14.316 
15.754 
17. 199 
18.036 
19.043 
20'226 
21.690 
23.543 
24.748 
26.211 
26.110 

-16.4 

-15.2 
-15.7 
-15.8 
-16.2 
-17.5 
-19.8 
-21.9 
-25.2 
-28.7 
-32.9 
-37.4 
-42.5 
-46.9 
-51.2 
-52.8 
-51.4 
-91.0 
-51.8 
-52.6 
-53.6 
-54.6 
-54.4 
-53.9 
-53.3 
-52.4 
-51.6 
-51.5 
-52.4 
-53.3 

-21. B 

-17,7 
-19.1 
-19.9 
-20.8 
-22.9 
-25.7 
-28.5 
-30.6 
-34.3 
-38.3 
-42.2 
-45.2 

27 

28 
29 
29 
29 
28 
27 
26 
26 
26 
26 
26 
26 
26 
25 
25 
26 
26 
29 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
28 

2,4 

4,2 
7,6 
8,9 

7,7 
8.8 
10.2 
11.1 
12.6 
13.9 
15.5 
16,6 
17.0 
18.0 
17.4 
19,9 
19.0 
18,5 
16.9 
16.9 
16.1 
13.9 
12.7 
11.5 
11.5 
12.5 
15.5 
19,8 
24,6 
24,9 

31 
21 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
29 
28 
28 
28 
28 
27 
25 
23 
23 
22 
22 
21 
21 
21 
19 
12 

140 
196 
577 
1.008 
1.465 
1.949 
2.462 
3.006 
3.585 
4.204 
4.867 
5.583 
6,359 
7,209 
6.  157 
9.207 
10.406 
11.839 
12,683 
13.653 
14.786 
16.145 
17.901 
16.302 
19.239 
20,362 
21,760 
23,993 
24,775 
26,231 
28,106 
30.745 

-1.6 
-3.8 
-1.4 
-.8 
-.9 
-1.3 
-3.1 
-5.2 
-7.9 
-11. 1 
-14.7 
-19.2 
-24.0 
-29.7 
-36.2 
-43,6 
-51.1 
-56.6 
-57.6 
-59.3 
-62.9 
-66,6 
-67,6 
-66,6 
-64,7 
-61.5 
-57.2 
-52.7 
-51.0 
-50.3 
-50.6 
-48,7 

-6.8 
-10.3 

-7.9 
-10.4 
-12.6 
-14.6 
-14.9 
-16.5 
-19.0 
-22.5 
-26.9 
-30.6 
-35.0 
-40.0 
-44.4 

35 
36 
32 

30 
29 
28 
28 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
23 
22 
20 
17 
27 

1.6 
2.2 
3.5 
6.1 
9.3 
12.7 
16.2 
19.5 
22.5 
26.  1 
29.3 
33.6 
37.0 
41.5 
46.6 
51.9 
60.9 
65.2 
60.7 
55.7 
47.5 
40.2 
31.0 
26,2 
21.4 
13.5 
11.8 
10.2 
7.7 
5.7 
5.5 
4.1 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
29 
26 
28 
28 
27 
27 
26 
23 
22 
20 
15 

13 
145 
956 

991 
1.449 
1.934 
2,448 
2.993 
3.573 
4.  193 
4.898 
5.574 
6.391 
7.202 
6.  146 
9,  199 
10.407 
11.843 
12.690 
13.659 
14.796 
16.160 
17.512 
16.321 
19.261 
20.390 
21,798 
23.644 
24.842 
26.304 
26.175 
30.843 

.6 

!■! 
.7 

•  •1 

•  .1 
.,6 

-2.6 
-4.6 
-7.3 
-10.4 
-14.4 
-19.2 
-23,6 
-29.5 
-35.8 
-43.0 
-90.3 
-96.1 
-97.5 
-60.0 
-62.7 
-66i» 
-67.1 
-65. 3 
-64.5 
-60.1 
-99.9 
-51.7 
-90.5 
-50.5 
-50.2 
-49.9 

-5,3 
-5.9 
.7.5 
-9,4 
•  14.1 
.16.3 
.16.0 
.17.3 
.20.1 
.23.5 
.26.4 
■  31.0 
.34.0 
.39.  1 
.43.0 
.47.3 

31 
32 
30 
28 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
23 
22 
17 
12 
12 
09 

2,0 
3.0 
9,7 
8,3 
11,6 
14.1 
17.5 
20.9 
23.7 
27.6 
31.3 
34.4 
39.5 
44.2 
49.3 
56.0 
62. B 
66.6 
62.5 
58.6 
5c. 4 
40.1 
29.6 
24.2 
18.9 
13.2 
8.6 
9.5 
2.6 
6,7 
9,6 
U.O 

30 
22 
BO 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
28 
28 
26 
25 
22 
21 
20 
20 
18 
11 
5 

16 
94 
466 
885 
1.326 
1.791 
2.263 
2.805 
3,360 
3,952 
4,568 
5,271 
6,014 
6,827 
7,731 
9,747 
9,932 
11,379 
12,246 
13,246 
14,421 
15.999 
17.279 
18.124 
19.104 
20,276 
21.731 
23.630 
24.831 
26.281 
26,174 
30,786 

-6.1 
-5.6 
-7,9 
-9,7 
-10,6 
-12,0 
-14.0 
-16.4 
-16,9 
-22,3 
-25,9 
-30,4 
-34,8 
-40. 1 
-45.1 
-49,8 
-52.1 
-51.8 
-51.4 
-52.6 
-53.7 
-55.7 
-56.2 
-55.0 
-54.3 
-52.7 
-50.1 
-48,4 
-46.5 
-49,1 
.49,6 
-50,3 

-10.4 
-10.9 
-13.1 
-15.7 
-17.7 
-19.3 
-21.2 
-24.0 
-26.6 
-31.4 
-36.1 
-40.5 
-44.3 
.49,6 

28 
29 
29 

28 
27 
28 
27 
27 
27 
27 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
24 
24 
25 
29 
26 

9.7 
3.5 
7.9 
6.1 
10.1 
12.3 
14.7 
16.3 
17.6 
18.7 
19.9 
22.8 
25.8 
28. 0 
31.2 
33.7 
34.2 
33.6 
33.2 
30.5 
30.0 
25.5 
21.6 
19.5 
16.5 
13.2 
11.7 
9.8 
10.5 
9.8 
12.2 

29 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
2' 
23 
21 
18 
1' 
1' 
14 
10 
6 

1,428 

1.497 
1,995 
2.923 
3.061 
3,675 
4,309 
4.966 
5,715 
6,503 
7,365 
6,319 
9.383 
10.603 
12,044 
12.965 
13,841 
14.954 
16.291 
17.604 
18.392 
19.309 
20,410 
21.794 
23.603 
24.760 
26.204 
28.049 

4.3 

5.9 
6.4 

3.8 
1.7 
-1.1 
-5.1 
-9.7 
-15.0 
-20.4 
.26.5 
-33.2 
-40.6 
-48.6 
-56.4 
.59.9 
-63.2 
.66.4 
-70.7 
-71.6 
-71.1 
-66.1 
.64.9 
-60.5 
.56.9 
-53.8 
-52.4 
.50.6 

-1.4 

-3.S 
-4. J 
-7.5 
-12.3 
-16.2 
.20.5 
.25.6 
-29.0 
.33.5 
.39.9 
.43.1 
.45.3 

23 

23 
25 
25 
26 
26 
26 
26 
26 
25 
25 
26 
26 
25 
26 
26 
26 
26 
26 
26 
27 
27 

1.5 

1.6 
4.0 
6.9 
11.2 
12.6 
13.7 
15.6 
19.7 
19.9 
22.5 
26.6 
32.7 
41.0 
40.9 
40.5 
39.8 
32.7 
26.1 
21,6 
17,0 
10,5 

•                 COLO  BtY>  AK 

985  nt 

OAYTON.  OH 
960  HB 

DEL  RIO»  TX 
983  HB 

DENVER.  CD 
835  HB 

DODGE  CITY.  KS 
927  MB 

SPC 
1000 
990 

900 
690 
600 
790 
700 
690 
600 
550 
500 
450 
400 
390 
300 
250 
200 
175 
190 
125 
100 
SO 
70 
60 
90 
40 
30 
25 
20 
15 
10 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
29 
29 
29 
22 
22 
19 
17 
12 
12 
11 
9 
9 
6 

30 

319 

751 
1.204 
1.679 
2.181 
2.711 
3.273 
3.872 
4.511 
5.199 
5.947 
6.760 
7.660 
8.665 
9.838 
11.281 
12. 152 
13. 162 
14.367 
15.834 
17.280 
18. 141 
19.116 
20.298 
21.724 
23.597 
24.754 
26.239 

1.8 

.7 
-1.9 
-4.6 
-6.9 
-9.5 
-12.7 
-16.0 
-20.0 
-24.4 
-29.4 
-34.3 
-40.7 
-47.0 
-52.5 
-53.6 
-50.8 
-50.1 
-49.2 
-48,6 
-49.5 
-50.4 
-50.7 
-51.4 
-52.6 
-54.5 
-56.2 
-57.0 
-55.5 

-.1 

-1,2 
-3.6 
-7.0 
-9,9 
-13,6 
-17,8 
-21.8 
-26.7 
-30.7 
-36.  1 
-40.2 
-42.5 

13 

13 
13 
14 
14 
14 
14 
14 
19 
14 
14 
14 
14 
19 
19 
15 
16 
16 
16 
17 
17 
17 
17 
16 
IB 
19 

4,4 

7.2 
9.0 
10.0 
10.7 
10.3 
10.7 
11.0 
10.6 
11.9 
14.0 
14.8 
16.4 
16.5 
19.3 
16,6 
15.4 
15.5 
14.0 
12.2 
6.9 
8.1 
7.4 
6.4 
3,9 
3.1 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
28 
27 
26 
25 
23 
22 
21 
19 
16 
14 
10 
9 
8 
6 
5 

299 

537 
950 
1,386 
1.850 
2.342 
2.665 
3,422 
4.016 
4.654 
5.340 
6.086 
6.902 
7.910 
9.826 
10.003 
11.444 
12.308 
13.308 
14.462 
15.982 
17.276 
18.123 
19.074 
20.205 
21.610 
23.492 
24.710 
26. 197 
28, 106 
30,786 

-12.6 

-12.9 
-12.4 
-12.5 
-12.5 
-13,4 
-15.7 
-18.2 
-21.2 
-25.0 
-29.3 
-34.1 
-39.0 
-44.8 
-49,8 
-53.1 
-53.4 
-53.2 
-54.2 
-56.3 
-56.9 
-59.0 
-58.8 
-58.6 
-57,6 
-54.5 
-50.4 
-49,9 
-49.0 
-48.0 
-51.0 

-16.3 

-14,9 
-16.4 
-16.3 
-18.0 
-20.2 
-23,6 
-26.5 
-29.9 
-33.7 
-36.9 
-39,2 
-43.9 

25 

26 
28 
28 
28 
28 
26 
28 
28 
28 
28 
28 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
26 
23 

3.5 

6.0 
9.6 

12.1 
13.1 
14.7 
16.0 
17.9 
19.5 
21.4 
24.2 
26.8 
30.  1 
33.3 
37.1 
38.9 
36.6 
37.0 
34.2 
31.9 
28.6 
24.9 
21.2 
20.8 
18.1 
13.5 
11.9 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
29 
29 
26 
25 
25 
25 
25 
21 
21 
16 

314 

966 

1.031 
1.499 
1.998 
2.525 
3.083 
3.677 
4.309 
4.986 
5.715 
6.504 
7.367 
8.323 
9.368 
10.609 
12.045 
12,883 
13.836 
14.950 
16.283 
17.599 
18. 364 
19.300 
20,399 
21,772 
23,578 
24,745 
26, 182 
28,048 
30,685 

4.9 

9.9 
5,9 
6.6 
6,4 
4,2 
1.6 
-1.6 
-5.7 
-9.9 
-14.7 
-20.0 
-25.9 
-32.8 
-40.3 
-48.9 
-97.6 
-60.6 
-63.1 
-67.0 
-70.8 
-72.8 
-71.9 
-69.0 
-65.3 
-61.8 
-56.1 
-53.5 
-52,3 
-50.9 
-49.9 

1.4 

-.7 
-1.4 
.2.1 
.7.0 
•9.4 
.13.5 

•  14,9 

•  18.4 

•  23.6 

•  28,2 

•  33.  1 

•  38.2 

•  43.7 
.47,9 
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21 
25 
27 
28 
27 
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26 
26 
26 
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27 
27 
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27 
27 
27 
27 
25 
23 
24 
21 
20 

1.2 

1.8 
2.4 
4.2 
6,2 
8.8 
17.2 
14.2 
16.3 
IB. 7 
22.5 
25.9 
29,2 
34,0 
40.4 
47.4 
50.3 
47.4 
43.4 
37,6 
30.0 
21.0 
17.9 
11.9 
7,4 
8,4 
5,9 
4,1 
9,5 
3,3 
4,1 

31 

31 

31 
31 
31 
31 
31 
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31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
29 
29 
28 
27 
25 
23 
20 
13 

1,611 

1.946 
2.457 
2.997 
3.571 
4.182 
4.837 
5.542 
6.305 
7.  139 
8.059 
9.084 
10.262 
11.666 
12.506 
13.477 
14.624 
16.016 
17.394 
18.217 
19.168 
20.297 
21,687 
23,490 
24,652 
26.095 
27.962 
30,605 

-6.3 

-3,0 
-4,4 
.7.4 
-10.8 
-14.3 
-18.2 
-23.1 
-28.8 
-35.0 
-41.8 
-48.9 
-55.5 
-59,6 
-58,7 
-57,9 
-59.2 
-61.0 
-62.6 
-63.0 
-62.1 
-61.2 
-60.9 
-57.6 
-55.6 
-53.2 
-52.0 
-49.9 

-12,3 

-13.6 
-16.4 
-19.5 
-22.4 
-26.  1 
-29.5 
-33.5 
-39.3 
-43.9 
-47.3 

17 

27 
30 
30 
31 
31 
31 
31 
30 
30 
30 
29 
29 
29 
28 
28 
28 
29 
28 
28 
29 
28 
27 
26 
26 
24 
24 

.9 

2.8 
6.9 
9.1 
11.9 
14.5 
16.1 
16.6 
16.2 
19.8 
21.2 
23.8 
25.6 
26. B 
26.7 
28.3 
26.8 
23.3 
19,8 
17,9 
15.9 
13.8 
12.4 
13.7 
12.6 
19.9 
20.0 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
29 
29 
29 
29 
29 
28 
26 
24 
21 
20 
20 
1' 
I* 
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1.017 
1.467 
1.946 
2.453 
2.991 
3.563 
4.  174 
4.629 
5.536 
6,302 
7,137 
8,062 
9,092 
10,273 
11,683 
12,517 
13,490 
14,638 
16,028 
17,403 
18,226 
19,194 
20'307 
21,702 
23,924 
24.699 
26,127 
27.991 

-8.4 

-5.1 
-3.5 
-4.6 
-5.8 
-8.3 
-11.4 
-14,2 
-17.9 
-22.4 
.27.7 
-34.1 
.40.8 
-46.3 
-55.1 
.58.2 
.57.8 
-57.9 
.58.9 
-61,9 
-63,5 
-62.9 
-62,5 
-61. 5 
.59.6 
.56,0 
.54,1 
.51.0 
-50,1 

-12.3 

.12.0 
-13.8 
-15.0 
.16.9 
.19.5 
.22.1 
.25.6 
-29.3 
.34.2 
.39.3 
-45.2 
-49.2 
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32 
33 
32 
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25 
23 
23 
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4.3 
6.4 
7.6 
10.4 
13.6 
15.0 
16.7 
16.9 
21.9 
23.6 
25.9 
29.1 
33.9 
37.3 
40.6 
39,1 
37,5 
32,9 
29,0 
21.7 
18.4 
15.8 
13.3 
13.6 
12.6 
13.4 
14.2 
12.8 

EL  PASO^  TX 
663  HB 

ELY.  NV 
810  HB 

EHPALHE,  MEXICO 
1015  HB 

•               FAIRBANKS,  AK 
993  HB 

FLINT,  Ml 
96,^  HB 
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700 
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60 
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40 
30 
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20 
15 

31 

31 
31 
31 
31 
31 
31 
3! 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
25 
29 
25 
29 
23 
21 
19 
16 

1.193 

1.496 
1.990 
2.510 
3.059 
3.644 
4.268 
4.936 
5.656 
6.436 
7.288 
6.231 
9.280 
10.466 
11.913 
12.752 
13'714 
14.640 
16. 196 
17.532 
16.327 
19.257 
20.366 
21.738 
23.546 
24.713 
26.151 
28.004 

2.5 

4.6 
2.4 
-.2 
-2.9 
-5.3 
-9.2 
-12.9 
-17.8 
-23.2 
-29.4 
-36.2 
-43.8 
-51.0 
-58.0 
-99.4 
-61.0 
-63.7 
-67.8 
-69.7 
-68.7 
-66.6 
-64.4 
-61.9 
-97.3 
-54.6 
-92.5 
-50,6 

-4,1 

-5,8 
-7,7 
-10.1 
-13.6 
-19,6 
-22.3 
-26.4 
-31.3 
-35.6 
-40.1 
-46.7 
-47,2 

33 

31 
29 
29 
27 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
28 
29 
26 
27 
25 
24 
24 

1.3 

2.7 
4.9 
7.8 
9.1 
11.1 
13.5 
15.2 
16.7 
19.9 
22.9 
26.7 
32.5 
38,6 
45,9 
43.6 
39.  B 
35.2 
27.4 
22.0 
18.3 
12.1 
8.6 
8.7 
6.3 
7.3 
7.2 
8,1 

31 

30 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
27 
27 
26 
26 
25 
25 
24 
23 
!l 
18 
16 
14 
10 

1,908 

2,007 
2.512 
3.055 
3,632 
4,249 
4.909 
5.620 
6.394 
7.234 
9.  162 
9.  195 
10.377 
11.780 
12.615 
13.583 
14.726 
16. 114 
17.487 
19.307 
19,251 
20,372 
21,755 
23,950 
24,690 
26,094 
27.926 

-11.6 

-5.1 
-3.5 
-5.6 
-6.7 
-12.  1 
-16.3 
-21.2 
-26.3 
-32.9 
-39.9 
-48,0 
-55,4 
-60.9 
-59.7 
-58.9 
-59,6 
-61.8 
-63.3 
-63.9 
-63,6 
-62,1 
-61,8 
-60,3 
-59.0 
-56.6 
-54.6 

-20.1 

-10.5 
-12.5 
-17.B 
-20.7 
-23.9 
-27.4 
-32.6 
.37.4 
-43.0 
.47.7 

20 

20 
32 
32 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
29 
28 
29 
29 
29 
30 
31 
30 
31 
25 
28 
27 
26 

4.0 

2.4 
.6 
2.8 
4.9 
5.7 
6.8 
8.4 
9.3 
10.4 
10.2 
11.4 
13.0 
16.2 
17.4 
19.3 
17.1 
15.1 
13.1 
11.2 
10.6 
9,4 
10.0 
9.0 
12.0 
14.2 
19.6 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
29 
28 
26 
26 
25 
23 
22 
20 
17 
16 
14 
14 
13 
10 

12 
135 
572 
1.029 
1.506 
2,009 
2.539 
3.100 
3.695 
4,330 
5.008 
5.736 
6.529 
7,392 
6,348 
9,414 
10.632 
12-072 
12.925 
13.869 
15.011 
16.353 
17.675 
18.466 
19,386 
20,492 
21.875 
23.690 
24.832 
26.275 

12.5 
15.9 
15.6 
12.9 
10.2 
8.0 
5,5 
2.5 
-.8 
-4.8 
-9.4 
-14.3 
-19.9 
-26.1 
-32.8 
-40.6 
-49.1 
-56.2 
-58,5 
-61.2 
-65.2 
-69.3 
-71.9 
-71.3 
-68.5 
-64.7 
-61.0 
-57.3 
-54.6 
-52,6 

7.3 
7,9 
4.5 
1.4 
.2.3 
.6.3 

•  10.7 

•  14.4 
.17.9 
.21.2 
.24.6 
.28,4 
.32,3 
.37,9 
.44.2 
.43.9 
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34 
35 
31 
25 
24 
25 
25 
25 
29 
26 
26 
26 
26 
26 
29 
29 
25 
25 
25 
26 
26 
27 
27 
26 
30 
23 
10 
26 

1.9 
2.7 
3.3 
1.9 
2.7 
3.9 
4.8 
6.8 
•  .9 
11.9 
12.9 
14.8 
17.6 
19.4 
23.0 
31.0 
38.5 
43.4 
39.6 
34.3 
31.5 
22.9 
16.5 
12.5 
8.7 
3.7 
1.0 
,7 
3,4 

31 
7 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
29 
29 
29 
28 
27 
26 
25 
22 
20 
20 
14 
7 

135 
162 

5" 
906 

1.355 
1.929 
2.330 
2.859 
3.419 
4.016 
4.656 
5,344 
6.090 
6.904 
7,609 
6,816 
9.977 
11.402 
12.260 
13.257 
14.443 
15.880 
17.320 
18. 172 
19.137 
20.292 
21.701 
23.526 
24.721 

-12.8 
.6,9 
-5,3 
-5.2 
-5,3 
.7.2 
.9,9 
.13,4 
.16,6 
.20,3 
-24,4 
-29,0 
.34,2 
-40.0 
.46.6 
-53.6 
-56.7 
-54.7 
-52.9 
-52.1 
-52.5 
-53.7 
.54.3 
-54,8 
-55,8 
-56.9 
-58,3 
.59,4 
.59,1 

-15.9 
-10.2 
-10.7 
-11.9 
-13.6 
-15.5 
.19.1 
-20.7 
-24.5 
-29.9 
-32.4 
-37.4 
-41.7 
-45.3 

01 

10 
13 
16 
20 
22 
22 
23 
24 
24 
24 
24 
24 
25 
25 
24 
24 
24 
24 
24 
26 
28 
31 
33 
34 
34 
34 

1.3 

3.1 
4.0 
3.1 
3.9 
5.7 
6.6 
9.8 
10.4 
11.1 
13.2 
15.8 
17.9 
20.7 
23.1 
20.9 
13.2 
10.6 
8.2 
6.4 
3.8 
3.0 
2.2 
3.6 
9.4 
6.8 
13.3 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
28 
26 
24 
17 

236 

901 
912 
1,345 
1,802 
2.267 
2,803 

3-  352 
3.940 

4-  570 

5-  249 
5-986 
6.79J 
7.690 
6.698 
9.675 

11-  314 

12-  176 

13-  171 
14,342 
15,765 
17, 174 
18.020 
18.999 
20.162 
21,596 
23.467 
24.654 
26.122 
26.070 

-12.3 

-12,2 
-14,1 
-15.2 
.16.2 
.17,1 
-18,8 
-21,2 
-24,1 
-27.7 
-32.1 
-36.7 
.41,8 
-46,9 
.51,4 
.53.2 
.52.7 
-52,7 
-53.1 
.54.7 
-56.1 
.57,0 
-56,7 
-56.2 
.54.6 
.52.6 
-50,7 
.50,7 
.49.9 
.49.1 

-15. S 

.13.7 
-16.3 
.19.8 
-22.2 
.24.4 
.27.3 
.30.0 
.33.4 
-37.3 
-41.3 
.44.6 
.47.6 

25 

27 
29 
29 
29 
29 
29 
28 
28 
28 
26 
28 
28 
28 
29 
26 
28 
27 
28 
26 
27 
27 
27 
27 
25 
24 
23 
23 
23 
23 

3.4 

6.7 
9.2 
10.7 
12.2 
13.2 
14.4 
15.6 
16.6 
18.3 
20.0 
22.0 
23.9 
26.9 
29.5 
29.4 
29.0 
28.1 
26.6 
24.7 
21.6 
20.4 
19.7 
16.  1 
13.0 
13.3 
13.4 
13.9 
17.4 
16.9 

-  20  - 


RAWINSONDE  DATA 


Average  monthly  values 

 JftNUARV  1977 


CLASGOM.  HT 
936  KB 

GRAND  JUNCTIGN,  CO 
899  MB 

•             GREAT  FALLS,  HT 
689  MB 

GREEN  BAV,  NI 
989  MB 

GREENSBORO,  NC 
963  MB 

Standard  prestture 
surface  mb. 
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d 

e 

en 
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Speed  m.p.s. 

SFC 
1000 
9J0 
»00 
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SOD 
7S0 
700 
690 
600 
550 
500 
*)0 
400 
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300 
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200 
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BO 
70 
60 
50 
40 
30 
25 
20 
15 
10 
7 

31 

31 
31 
31 
31 
31 
31 
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31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
2« 
28 

2a 

27 

24 
23 
22 
19 

10 

696 

994 

1<433 
1/B99 
2<394 
2.917 
3.475 
4.070 
4.708 
5.395 
6.  141 
6.959 
7.866 
8.877 
10.047 
1 1.460 
12.307 
13.286 
14.443 
15.852 
17,253 
18.090 
19.054 
20.193 
21.595 
23.405 
24.550 
25.967 
27,838 

-17.0 

-12.2 
-10.7 
-11.0 
-12. B 
-15.2 
-17.9 
-21.0 
-24.7 
-29.3 
-33.6 
-39.0 
-45.0 
-51.6 
-56.0 
-57.6 
-56.6 
-56.1 
-56.7 
-58. 4 
-99.1 
-99.5 
-99.9 
-60.5 
-59. B 
-57.9 
-57.5 
-55.7 
-47.3 

-20.7 

-15.8 
-16.1 
-16.7 
-18.7 
-21.0 
-24.0 
-27.4 
-30.9 
-35.8 
-39.9 
-43.1 

33 

32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
31 
31 
32 
32 
32 
31 
31 
30 
28 
27 
24 
22 

.8 

9.3 
9.0 

11.4 
12.3 
14.! 
16.2 
17.9 
19.5 
22.9 
26.3 
26.6 
31.6 
33.0 
32.2 
27.4 
24.4 
21.9 
21.6 
20.1 
17.9 
17.3 
19.8 
13.7 
12.0 
12.3 
11.5 
13.3 
17.2 

30 
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30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
29 
29 
29 
26 
27 
26 
25 
25 
24 
20 
20 
16 
15 
8 

1/472 

1.532 
1.991 
2.496 
3,036 
3,609 
4,221 
4,877 
9,984 
6,  350 
7,196 
8,114 
9,  144 
10,327 
11,738 
12,577 
13.549 
14.696 
16.086 
17.460 
18,283 
19,234 
20,364 
21,753 
23,541 
24,707 
26,136 
28,020 

-7.8 

-6.0 
-4.5 
-6.4 
-8.4 
-10.6 
-13.8 
-17.6 
-22.4 
-27.4 
-33.6 
-40.5 
-48.0 
-55.2 
-56.6 
-58.4 
-57.9 
-59.2 
-61.6 
-62.6 
-62.4 
-62.7 
-61.7 
-61.6 
-60.0 
-57.4 
-55.0 
-50.6 

-10.8 

-10.0 
-9.6 
.11.9 
-15.  1 
-20.  1 
-24,3 
-29,6 
-33.8 
-38,5 
-44,3 
-46,6 
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12 
15 
24 
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31 
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31 
31 
31 
31 
30 
30 
29 
28 
28 
28 
29 
29 
29 
29 
29 
29 
28 
27 
26 

1.8 

1.8 

2.0 
1.8 
4.4 
7.0 
8.4 
10.9 
12.5 
13.6 
14.7 
15,2 
17,5 
20,5 
22,2 
22,2 
22.3 
22.1 
19.0 
16.3 
15.2 
13.4 
11.4 
10.  1 
9.3 
10.2 
13.1 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
29 
29 
29 
29 
29 
27 
26 
26 
23 
21 
20 
20 
16 
10 
5 

1,UB 

1,466 
1,942 
2,444 
2,975 
3,539 
4,  141 
4,786 
5,482 
6,237 
7,062 
7,973 
8,991 
10, 164 
11,568 
12,403 
13,372 
14,519 
15,912 
17,303 
16,135 
19,084 
20,225 
21,612 
23,396 
24,547 
25,932 
27,810 

-7. a 

-4.7 
-6.4 
-9.1 
-11.9 
-14.8 
-16.5 
-21.9 
-26.1 
-31.2 
-36.9 
-43.9 
-50.6 
-56.7 
-59.6 
-59.3 
-58.4 
-56.4 
-58.4 
-60.9 
-60.5 
-60. B 
-62.0 
-61,6 
-61.6 
-60.2 
-58.1 
-51.2 

.13<3 

•  12iO 
.13.7 
.16.6 
.19.0 
.21.9 
.25.0 
.30.1 
.34.5 
.36.0 
.42.8 

2* 

27 
29 

31 
31 
31 
32 
32 
32 
32 
32 
32 
32 
33 
33 
32 
32 
32 
31 
31 
32 
31 
31 
31 
31 
30 
29 

3.7 

7.1 
9.7 
9,7 
11,3 
13,5 
19,9 
16,6 
21,4 
23,4 
25,9 
26,8 
28,8 
29,9 
25,7 
23,0 
21,9 
21,3 
18,7 
18,0 
17,2 
19,4 
19,2 
13,4 
12,0 
12.4 
10.2 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
25 
25 
24 
20 
5 

210 

509 

916 
1.346 
1.802 
2.286 
2,799 
3,347 
3,931 
4,558 
5,235 
5,970 
6,774 
7,669 
8,674 
9,841 
11,279 
12,141 
13,136 
14,306 
19,729 
17,146 
17,990 
18,966 
20,125 
21,554 
23, 385 
24,574 
26,024 
27,903 
30,652 

-17.9 

-16.0 
-16.1 
-16.2 
-16.9 
-16.2 
-19.9 
-22.5 
-25.3 
-26.7 
-32.8 
-37.4 
-42.5 
-47.6 
-52.1 
-53.4 
-53.0 
-52.4 
-53.4 
-54.9 
-55.9 
-57.1 
-57,1 
-56,6 
-55,4 
-53,6 
-51.3 
-50.0 
-49.7 
-49,4 
-47,6 

-21.0 

-16.5 
-19,4 
-20,8 
-22,2 
-23,7 
-26,3 
-30,2 
-33.6 
-36.6 
-40.3 
-41.0 
-45,3 

27 

31 
32 
31 
31 
31 
30 
30 
30 
29 
29 
29 
28 
28 
28 
28 
28 
29 
29 
29 
29 
26 
26 
26 
26 
25 
23 
23 
23 
22 

3.7 

6.4 
7.6 
8.1 
8.8 
10,1 
12,0 
13,2 
14,6 
15.4 
17,1 
19.6 
21,9 
23,6 
25,4 
25,7 
26,4 
23.6 
23.2 
22.7 
19.8 
16.6 
16.6 
16.7 
13.9 
12.8 
12.9 
14.6 
15.3 
17.2 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
28 
27 
27 
26 
25 
23 
7 

275 

541 
961 
1,415 
1,889 
2.392 
2.926 
3.495 
4.103 
4,754 
5,456 
6,218 
7,051 
7,977 
9,011 
10,202 
11,635 
12,469 
13,471 
14,623 
16,016 
17,39} 
18,218 
19.172 
20, 308 
21.734 
23.603 
24.798 
26.258 
26. 138 
30.771 
33. 157 

-5.9 

-4. a 

-5.7 
-6.0 
-6.4 
-8.0 
-10.0 
-12.4 
-15.7 
-19.5 
-23.9 
-28,9 
-34,4 
-40,1 
-46,9 
-52,5 
-54,9 
-54,9 
-56.5 
-58.6 
.61.5 
.62.3 
-62.4 
-61.5 
-58.8 
.54.1 
.49.9 
.46.8 
.49.5 
.50.4 
-49.3 
-47.3 

■  10.3 

-14.2 
-14.9 
-16.5 
-16.4 
-20.6 
.23.1 
-25.  1 
-27.8 
-31.4 
-33.8 
-38.0 
-43.3 
-46.6 

29 

30 
29 
29 
28 
26 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
27 
27 
25 
23 
21 
16 
15 
23 

1.2 

5.2 
6,4 
11,4 
13.7 
16.1 
18.7 
21.0 
^4.6 
28.5 
30.3 
33.2 
39.1 
40.6 
43.3 
48.0 
44.5 
44.0 
37.4 
39.7 
33.6 
27.4 
25.9 
24.3 
16.3 
10.0 
5.9 
4.9 
4,6 
6,2 
4.6 

GUADALUPE  IS,<  MEXICO 
1015  MB 

•         GUAM,  MARIANA  IS. 

999  NB 

HILO<  HI 

1014  MB 

HUNTINGTON.  WV 
987  MB 

*       INTERNATIONAL  FALLS,  MN 
971  MB 

SfC 
1000 
990 
900 
B90 
Boo 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
190 
125 
100 
BO 
70 
60 
50 
40 
30 
25 
20 
15 
10 
7 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
29 
29 
29 
29 
28 
2« 
26 
23 
21 
20 
1' 
19 
14 
7 

23 
144 
576 
1.026 
1,498 
1,996 
2.523 
3.080 
3.673 
4,305 
4,990 
5,705 
6,491 
7,348 
8,298 
9,352 
10,559 
11,990 
12,835 
13,807 
14,948 
16,306 
17,643 
18,450 
19,376 
20,487 
21,873 
23,674 
24.836 
26.297 

15.4 
15.0 
11.8 
9.0 
7.4 
6.0 
3.7 
1.2 
-1.9 
-6.1 
-10. B 
-15.9 
-21.4 
-27.7 
-34.6 
-43.1 
-51.3 
-56.2 
-57.7 
-98.6 
-62.5 
-67.0 
-69.1 
-69.0 
-66.5 
-63.7 
-60.7 
-58.3 
-56.6 
-94.7 

10.3 
8.5 
5.3 
.4 
-5.1 
-9.4 
-13.9 
-17.0 
-19.6 
-22.5 
-25.9 
-30.6 
-34.7 
-39.1 
-46.0 

33 
32 
31 
30 
30 
28 
28 
26 
28 
27 
27 
26 
26 
25 
25 
25 
24 
25 
25 
25 
25 
26 
27 
26 
27 
28 
28 
22 
22 

2.8 
3.5 
2.9 
3.0 
3.2 
3.2 
3.9 
4.9 
5.6 
7.4 
9.3 
12.1 
14.  1 
16.1 
16.7 
23.4 
26.0 
26.8 
29.6 
27.6 
24.0 
21.1 
14.4 
10.8 
8.0 
9.8 
3.7 
1.9 
2.0 

31 
6 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
29 
28 
28 
28 
27 
24 
17 
14 
1 1 
11 
10 
10 
10 
10 
10 
8 

111 
113 
554 
1,022 
1,513 
2.029 
2.576 
3.155 
3,769 
4,424 
5,126 
5,883 
6,704 
7,603 
8,601 
9,712 
10,979 
12,454 
13,299 
14,241 
15,312 
16,971 
17,600 
18,546 
19,432 
20,503 
21,853 
23,626 
24,770 
26,199 
26,078 
30,779 

24.1 
24.9 
21.9 
18.9 
17.0 
16.3 
14.3 
11.4 
7.6 
4.0 
.0 
-4,7 
-9.6 
-15.6 
-22.3 
-30.9 
-41.0 
-53.6 
-60,6 
-68.6 
-76.8 
-83,6 
-84.9 
-61,0 
-75,4 
-70,0 
.64.1 
-61.2 
-57,0 
-53.3 
-47,7 
-43.5 

21.6 
21.9 
16,9 
15.1 
8.6 
-.5 
-5.6 
-9.9 
-13.6 
-16.6 
-20.1 
-24.6 
-28.7 
-32.7 
-36.4 
-44,3 
-50,0 

08 

08 
09 
09 
09 
09 
09 
10 
10 
10 
10 
11 
11 
11 
12 
16 
17 

n 

16 
15 
13 
12 
10 
06 
09 
09 
08 
08 
09 
09 

4.4 

9,9 

10,0 
9.5 
8.1 
7.8 
7.4 
6.9 
6.9 
6.9 
6.1 
5,5 
4,6 
3,9 
2.5 
3,7 
6.6 
9,0 
11,6 
12,4 
11.0 
6.5 
2.8 
2.8 
6.6 
9.1 
13.9 
16.2 
16.6 
15.3 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
29 
28 
28 
21 
7 

10 
127 
971 
1,032 
1,514 
2,023 
2,562 

3,  135 
3,744 

4,  394 
5,088 
5,834 
6,644 
7,529 
6,509 
9,605 

10,661 
12,335 
13,164 
14, 136 
15,224 
16,512 
17,773 
18,329 
19,415 
20,498 
21,665 
23,656 
24,807 
26,235 
28,103 
30,758 
33, 104 

19.1 
20.8 
18.1 
14.9 
12.6 
12.2 
11.3 
6,7 
5.5 
l.S 
-3.3 
-6.2 
-13.6 
-19.7 
-26.4 
-33.6 
-42.2 
-53.1 
-59.1 
-65.9 
-72.6 
-79.0 
-80.8 
-79.1 
-74.0 
-66. B 
-62.2 
-58.9 
-56.5 
-53.2 
-50.6 
-46.8 
-40.8 

15.2 
16.5 
14.7 
11.3 
5.6 
.5.9 
.9,5 
.13,6 
.16,2 
.19,6 
.23.2 
.26,6 
.31.4 
.35.9 
.41,5 
.48,1 

23 
21 
16 
15 
15 
15 
16 
21 
27 
29 
29 
29 
29 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
10 
09 
08 
08 
09 
10 
04 

2.0 
2.2 
3.4 
3.2 
2.8 
2.5 
2.0 
1.4 
2.6 
9.1 
7.1 
9.6 
12.9 
16.4 
20.9 
26.9 
30.3 
30.2 
28.6 
26.8 
22.6 
18.1 
In. 3 

4.3 

.3 
3.9 
3.0 
».l 
10.4 
10.2 
7.0 
1.0 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
26 
26 
25 
22 
22 
22 
21 
18 
13 
11 
11 
8 
6 

246 

541 
956 
1,398 
1,864 
2,358 
2,864 
3,444 
4,042 
4,682 
5,374 
6,  126 
6,950 
7,864 
8,890 
10,078 
11,524 
12,378 
13,361 
14,536 
15,941 
17,333 
18, 166 
19,135 
20,299 
21,754 
23,612 
24,805 
26,273 
26,240 

.8.8 

.9,8 
-10.5 
.10.6 
-11.3 
-12.4 
-14.2 
-16.6 
-19,9 
-23,4 
-27,4 
-31.7 
-37.1 
-42.8 
-48.2 
-52.4 
-53.5 
-53.5 
-54.8 
-56.4 
-59.7 
-60.3 
-59,9 
-58.8 
-57,6 
-54.9 
-49.7 
-49.9 
-49,2 
-49,9 

-13.3 

-13.5 
-15.4 
-17.0 
-16.6 
-20.2 
-22.5 
-26.2 
-28.6 
-31.5 
-35.9 
-40.3 
-44.4 
-45.8 

26 

26 
27 
27 
26 
26 
28 
26 
26 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
24 
24 

1.8 

5.5 

9,1 
12,1 
13,7 
15,2 
16,7 
19.1 
21.0 
23.7 
27.6 
31,7 
33,9 
37,6 
41,1 
42,9 
42.7 
40.4 
37.3 
36.0 
31.0 
26.2 
23.0 
19.5 
15.0 
10.2 
11.2 
13.0 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
28 
26 
21 
16 
9 

359 

523 
925 
1.352 
1.804 
2.284 
2.795 
3,  339 
3.920 
4.543 
5.215 
5.945 
6.744 
7.632 
8.631 
9.803 
11.238 
12.098 
13.089 
14.258 
15.679 
17.092 
17,936 
I8,9o9 
20,065 
21,476 
23,322 
24,466 
25,969 
27,667 

-22.8 

-19.6 
-IB. 8 
-18.2 
-IB. 9 
-19.6 
-21.2 
-23.  / 
-26.9 
-30.5 
-34.6 
-39.1 
.44.0 
-49.2 
-52,9 
-54,3 
-53,2 
-53,4 
-53,8 
-54,9 
-56.4 
-57.4 
-57.6 
-57.8 
-56.7 
-55. B 
-53.1 
.50.9 
-47.5 
-46.2 

-25.9 

-21.5 
-21.1 
-21.2 
-22.9 
-25.3 
-28.5 
-31.3 
-34.8 
-36.1 
-41,7 
-43,2 
.44.4 

30 

31 
32 
33 
33 
32 
32 
32 
32 
32 
32 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
29 
29 
28 
26 
24 
23 
22 

2.3 

4.0 
7.0 
7.7 
6.5 
9.0 
9.6 
10.2 
11.2 
12.8 
14.5 
15.6 
17.5 
19.0 
20,9 
20,3 
19,1 
18,2 
17,9 
17,2 
16,5 
15,6 
14,4 
13,6 
13.4 
12.6 
13.9 
16.6 
20.1 

•            ISLE  DEL  CISNE 
1013  MB 

JACKSON,  HS 
1008  MB 

JOHN  F,   KENNEDY   INT.   AP  NV 
1012  MB 

JOHNSTON  IS,,   PACIFIC  AREA 
1012  MB 

KEY  WEST,  FL 
lOlS  H8 

src 

1000 
990 

900 
S90 
Boo 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
BO 
70 
60 
50 
40 
30 
25 
20 
15 
10 
7 

30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
27 
24 
24 
24 
23 
22 
20 
20 
19 
9 

10 
126 
573 
1.039 
1.524 
2.034 
2.573 
3.147 
3.759 
4,412 
5,112 
5,865 
6,683 
7,575 
8,563 
9,660 
10.911 
12.374 
13.218 
14. 166 
15.257 
16.552 
17,809 
1B.55B 
19,437 
20,513 
21,875 
23,677 
24,841 
26,284 
28, 165 
30,817 

24.7 
24.2 
20.3 
16.9 
14.0 
11.9 
10.8 
9.8 
6.9 
3.2 
-.9 
-5.9 
-11.1 
-17.7 
-25.2 
-33.9 
-44.0 
-54.6 
-60.3 
-65.9 
-71.7 
-78.2 
-82.0 
-80.3 
-75.9 
-67.8 
-62.2 
-97. B 
-94.2 
-91.0 
-49.7 
-47.9 

19,2 
18.9 
16.8 
12.1 
6.9 
1.9 
-4.4 
-11.1 
-14.6 
-17.7 
-20.9 
-25.5 
-29.9 
-35.5 
-41.5 
-48.8 

07 
06 
07 
08 
08 
10 
11 
10 
34 
29 
28 
27 
27 
25 
26 
27 
27 
25 
25 
26 
26 
26 
26 
30 
11 
11 
09 
09 
09 
09 
10 

3.1 
4.1 
5.3 
5.0 
4.3 
3.1 
2.7 
1.7 
.  1 
2.3 
4,6 
5.2 
6.7 
6.0 
9.5 
12.1 
15.3 
16.0 
20.2 
20.3 
16.9 
10.9 
4.4 
.  1 
1.9 
3.9 
7.9 
14.9 
18.2 
l8.6 
14.2 

31 
27 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
27 
25 
24 
23 
21 
20 
20 
19 
16 
9 

100 
180 
579 
1,009 
1,469 
1,956 
2,471 
3,016 
3,600 
4,222 
4,689 
5,609 
6,389 
7,242 
6,  189 
9,246 
10,457 
11,692 
12,733 
13,697 
14,824 
16,187 
17,922 
16,320 
19,249 
20,369 
21,762 
23,606 
24,783 
26,238 
28, 110 
30,753 

-.4 

-1.5 
-.1 
1.0 
1.2 
.2 
-1.7 
-4.1 
-6.6 
-9.9 
-13.3 
-17,7 
-23.3 
-28,4 
-34.9 
-42.4 
-50.2 
-56,8 
-58,9 
-60,7 
-63,9 
-67,6 
-68.2 
-67.6 
-65.9 
-63.1 
-58.7 
-53.7 
-52.  1 
-51.8 
-52.1 
-50.6 

-3.4 
-6.0 
-6.9 
-9,5 
-10,6 
-12,1 
-12.9 
-16.6 
-19,6 
-23,9 
-26,7 
-30.8 
-35.  1 
-39.6 
-43.9 
-47.5 

35 
35 
32 

30 
29 
29 
28 
28 
26 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
23 
19 
17 
12 

1.2 
1.9 
3.1 
5.B 
9.4 
12.4 
15.5 
18.5 
21.7 
25.3 
29.6 
32.9 
35.9 
40.8 
45.8 
51.8 
60.5 
64.4 
60.6 
57,1 
47,8 
36,5 
28.1 
21. e 
16.0 
14,8 
9,9 
6.2 
4.6 
4.9 
6.6 

31 
30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
29 
29 
29 
28 
28 
28 
27 
25 
23 
18 

5 

101 
495 
911 
1,352 
l,8l7 
2,311 
2,835 
3,393 
3,987 
4,624 
5,311 
6,055 
6,870 
7,775 
8,791 
9,975 
11,413 
12,261 
13,276 
14,446 
15,668 
17,277 
18,122 
19,094 
20, 26C 
21,703 
23,994 
24,799 
26,251 
28,120 

-6.5 
-7.5 
-9.B 
-10.3 
-10.6 
-11.7 
-12.9 
-15.1 
-17.9 
-21.3 
-25.1 
-29.6 
-34.2 
-39.7 
-45.1 
-49.8 
-52.9 
-52.4 
-52.7 
-53.2 
-55.1 
-56.9 
-57.9 
-56.8 
-55.6 
-53.9 
-50.8 
-48.3 
-47.9 
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SOLAR  RADIATION  INTENSITIES 

Tabulated  Id  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun,   


JANUARY  1977 


Sun's  zenith  distance 


B.r~| 


78.r     75.r     7o.r  eo.o' 


ALBUQUERQUE,  NM 


Air  mass 

4 

19 

3 

35 

2 

51 

1.67 

• 

1 

67 

2 

51 

3 

35 

4 

19 

2  

1.43 

1 

42 

1 

26 

1 

14 

1 

02 

4  

(1 

15) 

1 

23 

1 

32 

6  

1 

36 

1 

27 

1 

14 

1 

05 

7  

1 

07 

1 

12 

1 

24 
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1.41 

(1 

39) 

1 

23 

1 

11 

1 

00 

9  

1.43 

1 

38 

1 

27 

1 

14 

1 

04 

10  

1 

15 

1 
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1.45 

1.49 
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09 
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12 

1 

21 

1 

31 
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1 

42 

1 

24 
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13 
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04) 

13  

1 

02 

(1 

06) 

(1.39) 

1  .45 

1 

43 

1 

26 

1 

12 

1 

04 

14  

1.38 

1.41 

I 

38 

1 

21 

1 

09 

1 

00 

15  

1 

10 

1 

18 

1 

28 

1 .40 

1 .44 

1 

42 

1 

28 

I 

17 

1 

09 

16  

1 

08 

1 

16 

1 

29 

1.43 

1 .44 

1 

40 

1 

25 

1 

13 

1 

00 

17  

1 

07 

1 

16 

1 

27 

1.41 

1  .44 

1 

37 

1 

22 

1 

10 

1 

02 

18  

1 

05 

1 

16 

1 

27 

1.40 

1.41 

1 

41 

1 

21 

1 

10 

94 

24  

1 

09 

98 

25  

( 

98) 

(1 

09) 

(1 

22) 
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1 

05 

1 

15 

1 

25 

1.39 

1 

39 
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1 

00 

1 

12 

1 

22 

1 .35 

1.40 

1 

36 

1 

24 

1 

13 

1 

01 

28  

1 

09 

1 

19 

1 

29 

1.39 

1.44 

1 

43 

1 

26 

30  

1 

27 

1.42 

1.47 

1 

38 

1 

22 

1 

11 

1 

00 

31  

1 

02 

1 

13 

1 

22 

1.39 

1.44 

1 

40 

1 

26 

1 

14 

1 

05 

Aver- 

02 

ages 

1 

07 

1 

17 

1 

28 

1 .40 

I  .44 

1 

40 

1 

25 

1 

13 

1 

MADISON,  WI 


M  .80 
S  .91 


SI. 07 
SI. 03 

M  .93 
SI. 01 
S  .99 
SI .  12 
S  .75 


SI.  20 
31.18 

Ml.  11 
SI. 13 
SI .  16 
SI. 23 


SI. 26 
SI  .26 

Ml  .24 
Ml  .27 
SI. 26 


SI.  06 
SI. 17 


S  .99 

S  .92 
SI.  08 
S  .98 
SI.  08 

S  .81 


SI. 00 
S  .90 
SI. 01 


OMAHA,  NE 


3.82        2.87  1.91 


NO  DATA  RECEIVED 


1.91        2.87        3.82  4.78 


Date 

Sun's  zenith  distance 

A.M. 

P.M. 

78.r 

75.7* 

70.7" 

60.0* 

60  0* 

70  7* 

75.7' 

78.7' 

BLUE  HILL  OBSERVATORY,  HA 

Air  mass 

4.89 

3.92 

2.94 

1.96 

1.96 

2.94 

3.92 

4.89 

2  

.84 

.93 

1.02 

1.09 

1.04 

.94 

.87 

7  

.64 

.  74 

.85 

1.04 

.98 

.88 

.82 

13  

.80 

.88 

.98 

1.08 

.98 

.86 

.78 

19  

(1.02) 

(  .92) 

(  .80) 

{  .72) 

22  

.79 

.89 

1.00 

.96 

.87 

.79 

23  

1.  11 

.98 

.87 

.75 

26  

(  .62) 

.96 

(  .91) 

1.  04 

30  

.62 

.84 

.92 

1.06 

.86 

.76 

.67 

31  

.68 

.  75 

.84 

1.02 

1.02 

1.02 

.90 

.  76 

.66 

Aver- 

ages 

.  70 

.86 

.93 

1.02 

1.06 

1  .02 

.95 

.84 

.76 

10  

11 — 

12  

13  

14  

15  

16  


Aver- 
ages 


MAUNA  LOA  OBSERVATORY,  HA 


NO  DATA  RECEI/ED 


.83 
.96 
1.06 


1.08 
1.10 

1.10 
1.02 
.98 
.93 
1.08 
1.  15 
1.16 


1.24 

1.23 
1.17 
1.  14 
1.  10 
1.21 
1.27 
1.24 


1.31 
1.39 
1.39 

1.36 
1 .33 
1.  34 
1.32 
1.37 
1.40 
1.36 

1.29 


I  .42 
1.41 
1.41 


1.44 
1.43 
1.40 
1.39 
1.36 
1.41 
1.43 
1.44 

1.35 
1.37 
1.33 
1.35 
1.45 


1.39 
1.36 


1.26 
1.21 


1.21 

1.26 
1.15 
1.  15 
1.  12 
1.20 
1.22 


1.11 
1.07 


NOTE 

SOLAR  RADIATION  TOTALS  HAVE  BEEN  DISCONTINUED  IN  THIS  PUBLICATION. 
THE  NEW  PUBLISHED  SOURCE  OF  THESE  DATA  WILL  BE  ANNOUNCED  LATER. 
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REFERENCE  NOTES 

OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply   to  the  period  24  hours  prior  to  time  ol  ol>- 

serva  I  ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  da  te  preceding  that  shown ,  (See  indi  vidua  1  Climatological  Da  la  lor  t  im*---~ 
of  observations). 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,   usm^;  a  ratio  of  1  inch  of  water  equivalent   to  every  10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21,1''C.   or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"   table  of   the  annual  issue  of   this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =    0.3048  meters 
^F.         =    9  X  'C  4  32 
5 

1  inch  ■    25.4  millimeters 

1  mile  per  hour  =  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

STORM  SUm!ARY: 

"         Includes  crop  damage. 
C        Crop  damage. 

•  No  occurrence  of  storms  or  unusual  weather  phenomena  repor ted , 
@         Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,   commonly  known  as  glaze. 

0         For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental   Data  Service,   NOAA,   monthly  pub- 
lication STORM  DATA. 

$         No  Storm  Data  Report  received  for  this  State. 
Report   I  ncomplete . 

t         Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5  ,000 

4  $5,000  to  $50,000 

5  $50,000   to  $500,000 

6  $500,000  to  $5  Million 

7  $5  Million  to  $50  Million 

8  $50  Million  to  $500  Million 

9  $500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1 /       Flooding  continued  at   the  end  of   the  mont h . 
NA      Not  available. 

FLOOD  STAGE  DATA: 


ff  Highest  Stage  Observed 

l_/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

E  Estimated 

P  Provisional   (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observa t ions  scheduled  at   1200,  G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  s ta tion  pressures  for  the  montli  of 
record,   corrected  to  the  height  of  the  floors  of  thm  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of   temperature  observations  at  any  given  pressure  surface  is  usually   the  same  as  for 
height,   it  is  possi ble  for   temperature  to  be  missing   f oi'  one  or  moi'e  pressure  surfaces  of  some  oljservat ions ,     Dew  Point  averages  are 
limi ted  to  those  observa t ions  with  temperatures  warmer  than  -40^ C.     Observations  of  wind  speed  and  direction  are  somet imes  los t  due  to 
limiting  angles,   i.e.,   elevation  angles   less   than  6^   a bove  the  horizon,  or  any  obstruction  above  the  horizon .     The  tempera ture  and  wind 
values  are  based  on  15  or  more  obser vat  ions  at   the  surface  or  5  observa  t  ions  at  a  s  tandard  pressure  leve 1  for  tempera  ture  and  10  for  wi  nd . 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces   for  which   less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,    they  are  obtained  from  carbon  hygr is  tors . 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes ;   dynamic  heiglit   (geopotential)    in  units  of   .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

•        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  '^'These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+        Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t        Dew  Point   temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,  due  to  the  lesser  number  of  Dew  Point  observations 
at  the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8,  No.  2,  page  63,  of  this  publication. 


C)        Clouds  Present 

DM 

Moderate  Dust 

Moderate  Haze                              KS    Slight  Smoke 

•          Values  corresponding  to  true  solar 

n  jon 

DS 

Slight  Dust 

HS 

Slight  Haze  M 

Moderate  Haze-indeler 

BD        Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

BN        Blowing  Sand 

GF 

Ground  Fog 

K 

Smoke  N 

Sand 

D  Dust 

M 

Haze 

KI 

Intense  Smoke  S 

Slight  Haze-indeter- 

DI        Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

NET  RADIATION:        The  measurement  is  made 

with  a 

CSIRO  FUNK  net  exchange 

radiometer 

over  a  plot  of  sod.     The  value 

represents  the  total  in- 

coming  minus  the  total  outgoing  radiation 

of  all 

wave 

lengths , 

These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.  Station.  The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA ,  National  Weather  Service. 


SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Spcedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

TOTAL  OZONE  DATA:     The  spectrophotometer  measui*es  the  total  amount  of  ozone  m  the  atmosphere,   i.e.,   the  amount  contained  in  a  vertical  col- 
umn  of  air  extending  from  ground  level  to  the  top  of  the  atmosphere  in  the  vicinity  of  the  station.     The  amount  of  ozone  in  this  column 
(coded        Q  O  )  is  expressed  in  terms  of  a  thickness  of  a  layer  it  would  occupy  at  standard  temperature  and  pressure,  e.g.,  350  mllli-atmo- 
cra  ozone  implies  an  ozone  layer  0.350  centimeter  thick.     The  code    xs  designates  the  type  of  measurement  made. 
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DESCRIPTION  OF  CHARTS 


CHART  I.  A.   NORMAL  DAILY  AVERAGE  TEM- 
PERATURE (°F.     1941-70)  FOR  MONTH.  B. 
TEMPERATURE  DEPARTURE  FROM  30-YEAR  MEAN 
(°F.     1941-70)  FOR  MONTH.     Chart  I-A  is 
reproduced  from  monthly  normals  maps 
prepared  at  the  National  Climatic  Cen- 
ter.    Chart  I-B  is  a  reproduction  of 
monthly  chart  appearing  in  "Weekly  Wea- 
ther and  Crop  Bulletin,"  a  publication 
of  Environmental  Data  Service. 

CHART  II.  A.  TOTAL  PRECIPITATION.  Chart 
II.  A.   is  a  reproduction  of  monthly 
chart  appearing  in  "Weekly  Weather  and 
Crop  Bulletin." 

CHART  II.   B.   PERCENTAGE  OF  NORMAL  PRE- 
CIPITATION.    Chart  II.   B.   is  a  repro- 
duction of  monthly  chart  appearing  in 
"Weekly  Weather  and  Crop  Bulletin." 


CHART  III.   TRACKS  OF  CENTERS  OF 
ANTICYCLONES  AT  SEA  LEVEL. 

CHART  IV.  TRACKS  OF  CENTERS  OF  CYCLONES 
AT  SEA  LEVEL.     Centers  which  can  be 
identified  for  24  hours  or  more  are 
tracked  in  these  charts.  Semi-perma- 
nent features  such  as  the  Great  Basin 
and  Pacific  Highs  and  Colorado  and 
Mexico  Lows  are  not  shown.     The  7:00 
a.m.,  e.s.t.,  positions  are  shown  by 
open  circles,  with  the  intermediate 
positions  at  6-hour  intervals  shown 
by  X's.     The  date  is  given  above  the 
circle  and  the  central  pressure  to 
whole  millibars  below.     A  dashed  track 
indicates  a  regeneration  rather  than 
actual  movement  to  the  next  position. 
Squares  indicate  position  of  station- 
ary center  for  period  shown  beside  it. 
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Chort  II  A     Total  Precipitation  (Inches),  January  1977 


B     Percentage  of  Normal  Precipitation,  January  1977 
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CLIMATOLOGICAL  DATA 

NATIONAL  SUMMARY 
FEBRUARY  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Dr.  Richard  E.  Felch,  Climatologist 


HIGHLIGHTS:     The  northern  Great  Plains  and  portions 
of  the  Corn  Belt,  parts  of  Texas,  New  England  and 
scattered  western  mountain  locations  were  the  only 
areas  to  receive  above  normal  moisture  for  the  month. 
Many  areas  of  the  western  States  had  less  than  25% 
their  normal  moisture.     Most  of  the  moisture  in  the 
Upper  Great  Plains  and  the  Pacific  Northwest  fell 
during  the  last  week  of  the  month. 

The  cold  temperatures  of  winter  finally  moderated 
during  February,  averaging  well  above  normal  west  of 
the  Missouri  River  and  only  slightly  below  normal  in 
the  East.     Parts  of  Montana  averaged  12  to  16°  above 
normal  over  the  month. 

The  month  began  with  bitter  cold  temperatures  per- 
sisting across  the  eastern  half  of  the  country.  The 
Ohio  Valley  and  the  area  south  of  the  Great  Lakes 
had  the  largest  departures,  averaging  12  to  15°  below 
normal.     Much  of  the  western  and  northern  Plains  were 
near  normal.     Little  or  no  moisture  fell  over  the 
parched  western  States. 

Snow  and  high  winds  buffeted  the  Buffalo,  NY  area 
during  the  week.  The  southern  and  central  Plains 
experienced  a  period  of  warming  but  cooled  rapidly 
again  at  the  week's  end.  Record  low  temperatures 
were  set  at  numerous  locations  the  morning  of  the 
6th:  Columbus,  OH,  -11°;  Madison,  WI,  -19°;  Roanoke, 
VA,  8°;  and  Birmingham,  AL;  17°. 

The  second  week  saw  unusually  warm  temperatures  pre- 
vail over  the  western  two- thirds  of  the  Nation.  Tem- 
peratures in  the  Plains  averaged  18  to  21°  above 
normal.     Most  of  the  precipitation  during  the  week 
was  associated  with  a  low  pressure  system  that  moved 


from  Texas  northeastward  through  New  England  spread- 
ing rain  in  its  path.     The  rain  was  heavy  in  east 
Texas  but  rather  light  as  the  low  moved  northeastward. 
Some  rain  fell  in  the  Pacific  Northwest  and  northern 
California  but  not  nearly  enough  to  relieve  the 
drought . 

The  unseasonably  mild  temperatures  continued  to  per- 
sist from  the  Mississippi  to  the  West  Coast  during 
the  week  of  the  14th-20th.     Temperatures  in  the  in- 
termountain  Plateau  region  averaged  10  to  13°  above 
normal,  and  most  of  Montana  was  15  to  20°  warmer 
than  normal.     On  the  other  hand,  Florida  averaged  6 
to  8°  below  normal  and  several  frosty  mornings  were 
reported . 

Precipitation  was  generally  light  across  the  Nation, 
but  rain  did  start  up  again  at  the  end  of  the  week 
in  Washington,  Oregon,  and  northern  California.  The 
New  England  area  received  additional  snow  bringing 
depths  up  to  60  inches  in  northern  Maine. 

In  the  wettest  week  of  the  winter,  February  ended  with 
at  least  some  moisture  over  the  entire  country,  with 
a  few  minor  exceptions.  Record  breaking  warmth  also 
covered  many  parts  of  the  Nation.  The  entire  Nation 
east  of  the  Rockies  was  at  least  6°  above  normal  ex- 
cept in  the  upper  Great  Lakes,  New  England,  and  Florida. 

Moisture  amounts  across  the  Pacific  Northwest  totaled 
2  to  4  inches  along  the  coast  and  up  to  1  inch  further 
inland.     Heavy  rains  also  fell  across  the  Southeast 
with  over  three  inches  in  parts  of  Alabama  and 
Mississippi. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION     BY  STATES 


FEBRUARY  1977 


Temperature 

Precipitation 

STATE 

Monthly  eztxemes 

Monthly  extremes 

Station 

1 

2 

Q 

Station 

S 

t 

Q 

Station 

Greatest 

Station 

Least 

'F 

'F 

In. 

In. 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Chatom  4  N 
Annette  WSO  AP 
Ehrenberg  2  E 
El  Dorado  FAA  AP 
Palm  Springs 

88 
60 
92 

88 
94 

26 
3 
21 
25 
19< 

Valley  Head 
Umlat 

Hawley  Lake 
Bentonville 
Fort  Bidwell 

7 

-65 
-15 

3 

-10 

2+ 
3 
26 
1 
3 

Selma 

Mac  Leod  Harbor 
Sunrise  Mountain 
Nashville  Exp  Station 
Gasquet  Ranger  Station 

6.21 
55.60 
1.39 
5.43 
7.33 

Dauphin  Island  2 
Gakona  1  N 
30  Stations 
Bentonville 
22  Stations 

1.42 

T 

.00 
1.04 

.00 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Lamar 

4  Stations 
Lewes  1  SW 
La  Belle 
Ashburn  3  ENE 

76 
54 
73 
91 
87 

21 
27 
27 
28 
27 

Taylor  Park 
Bulls  Bridge  Dajn 
Georgetown  5  SW 
Smith  Creek 

Blairsville  Exp  Station 

-33 
-13 

6 
17 

3 

26 
9 
7 
1 

3+ 

Berthoud  Pass 
Bulls  Bridge  Dam 
Lewes  1  SW 
Mayo 

Douglasville 

2.  78 
3.99 
1.94 
5.00 
4.19 

11  Station 

Bridgeport  WSO  AP 

2  Stations 

Fort  Myers  WSO  AP 

Dover 

.00 
1.74 
1.09 

.  15 
1.11 

Hawaii 
Idaho 
1 1 linois 
Indiana 
Iowa 

Koloa  LN  (Mak)   940. 1 

4  Stations 

4  Stations 

English 

3  Stations 

89 
72 
70 
75 
71 

15 
20 
23+ 
23 
21 

Mauna  Loa  Slope  Obs . 
Island  Park  Dam 
Mount  Carroll 
Wheatfield  2  NNW 
Elkader  5  SSW 

30 
-24 
-24 
-21 
-26 

24+. 
27 

7+ 

6 

6 

Puohokamoa  2  343 
Avery  Ranger  Station  2 
Centralia 

Crawfordsville  Power  Plant 
Cresco  1  NE 

18.00 
2.30 
3.66 
3.69 
1. 16 

4  Stations 
3  Stations 
Rantoul 
Ogden  Dunes 
Shenandoah 

.00 
T 

.08 
.43 
.03 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

4  Stations 
Pikeville 

2  Stations 

3  Stations 
2  Stations 

81 
85 
89 
47 
75 

22* 
26 
26+ 
13+ 
27+ 

2  Stations 
2  Stations 
Plain  Dealing 
Van  Buren  2 
Oakland  1  SE 

-  8 
-10 
15 
-30 
-22 

1 

7+ 
1 
24 
8 

Pittsburg 
Russellville 
Melville 
Patten  4  WSW 
Pocomoke  City 

2.15 
3.  11 
5.26 
4.92 
2.63 

11  Stations 

Vanceburg 

Lake  Charles  2  N 

Ripogenus  Dam 

Frederick  3  E 

.00 
D  .51 
1.02 
1.60 

.30 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Chester  2 
Jackson  FAA  AP 
Luverne 

Woodville  4  ESE 
Weldon  Sprng  Wldlfe  AR 

56 
58 
61 
90 
75 

11 
23 
11 

25 
23 

Chester  2 
Watersmeet 
2  Stations 
2  Stations 
Farmington 

-15 
-30 
-36 
10 
-16 

22 
16 

6 
16+ 

1 

Chester  2 
Pellston  FAA  AP 
Thorhult  1  S 
Brooksville  Exp  Station 
Alton 

3.84 
3.55 
2.67 
6.50 
3.40 

Nantucket  FAA  AP 

Gull  Lake  Biol  Station 

Virginia 

Greenville  8  SW 

Chillicothe 

1.41 
.53 
.  14 

1.09 
.08 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey 

Fort  Benton 

Beaver  City 

Lathrop  Wells   16  SSE 

Epping 

Chatsworth 

71 
76 
88 
50 
74 

20 
21 
17 
12 
23 

West  Yellowstone 
2  Stations 

Mountain  City  Ranger  Sta 
Mount  Washington 
Long  Valley 

-18 

-  8 

-  5 
-24 

-  5 

27 
1 
3 
2 
9 

Swan  Lake 
Springview 
Mount  Rose  Bowl 
Mount  Washington 
Midland  Park 

D  2. 18 
1.89 
2.00 
12.09 
4.33 

5  Stations 
3  Stations 
18  Stations 
Monroe  5  NNE 
Shiloh 

.00 
.00 
.00 
D1.37 
.95 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

Jal 

3  Stations 
3  Stutions 
2  Stations 
Callipolis 

89 
61 
85 
57 
72 

22 

24+ 
27 
21 
26 

Eagle  Nest 
3  Stations 

Grandfather  Mountain 
Hannah  2  N 
2  Stations 

-22 
-24 
-  5 
-27 
-25 

28 
17- 

7+ 

6 

8+ 

Progresso 
Boonville  2  SSW 
Coweeta  Exp  Station 
Cakes  2  S 

Napoleon  Water  Works 

2.74 
5.20 
3.20 
1.62 
3. 18 

7  Stations 
2  Stations 
Yanceyville  2  NNE 
Ambrose  3  N 

Piketon  AEC  Pump  Station 

.00 
.54 
.57 
.00 
.  19 

Oklahoma 
Oregon 
Pennsylvania 
Puerto  Rico 
Rhode  Island 

Mollis 
Powers 
2  Stations 
2  Stations 
2  Stations 

83 
80 
72 
91 
52 

22 
19 
23 
27+ 
28+ 

Claremore  2  ENE 

Unity 

3  Stations 

Adjuntas  Substation 

Kingston 

7 

-  2 
-21 

48 

-  6 

1 
2 

9+ 
2 
8 

Broken  Bow  Dam 
Valsetz 
Tobyhanna 
Pico  Del  Este 
North  Foster  1  E 

4.03 
12.91 
3.37 
5.84 
3.23 

2  Stations 

Mc  Dermitt  26  N 

Raymond 

4  Stations 

Block  Island  WSO  AP 

T 

.00 
.51 

.00 
2.  19 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Marion 

3  Stations 

2  Stations 

2  Stations 

Zion  National  Park 

85 
70 
84 
99 
76 

26 

21 

27 

26+ 

20 

Caesars  Head 
Britton 
Oneida 
Gainesville 
4  Stations 

6 

-20 
-  2 
2 

-10 

6 
6 
1 
1 
27+ 

Hogback  Mountain 
Kadoka 

Neapolis  Exp  Station 

Naples  1  SW 

Alta 

2.88 
3. 14 
4.46 
6.77 
6.94 

2  Stations 
4  Stations 
Rogersville  1  NE 
10  Stations 
2  Stations 

.88 
T 

.51 
.00 
.00 

Vernon  t 
Virginia 
Virgin  Islands 
Washington 
rfest  Virginia 

Readsboro  1  SE 
Danville-Bridge  St 
Frenchmans  Bay 
2  Stations 
2  Stations 

50 
85 
89 
72 
83 

12 
27 
7 

20) 
27 

West  Burke 

Burkes  Garden 

Cruz  day 

Mazama 

2  Stations 

-16 
-  9 
63 
3 

-23 

18+ 

8 
27+ 

1 

8+ 

Mount  Manslield 

Newport  News  Press  Bldg 

Fountain 

Spruce 

Snowshoe 

5.61 
3.47 
1.88 
14.32 
D  3.70 

South  Hero 

Staunton  Sewage  Plant 
Castle  Nugent 
Coulee  Dam  1  SW 
Wardensville  R  M  Farm 

1.45 
.23 

.31 
.  14 
.  13 

Wisconsin 
Wyoming 

Dodge 

Carpenter  3  E 

57 
67 

11 
21 

Minong  5  WSW 
Lake  Yellowstone 

-32 
-23 

6 
27 

Kewaunee  5  S 
Midwest  1  SW 

2.92 
2.60 

Medford 
3  Stations 

.  12 
.00 
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Stote  and  Station 

WASHINGTON 
SEiTTLE-TACUfA 
SPOKANE 

STAMPEDE  PASS  R 
WALLA  WALLA  U 

WEST  INDIES 
SAN  JUAN  P.R, 

WEST  VIRGINIA 
BECKLtY 
CHARLESTON 
ELKINS 
HUNTINGTON 
PARKERS8URG  U 

WISCONSIN 
GREEN  BAY 
LA  CROSSE 
MAOISJN 
MILWAUKEE 

WYOMING 
CASPER 
CHEYENNE 
LANDER 
SHERIDAN 
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HEATING  DEGREE  DAYS 


bt3t6  and  btation 

Current 
season 

Normals 
July  through  this  month 

. 

btate  and  btation 

Current 
season 

Normals 
July  through  this  month 

otate  and  station 

Current 
season 

otate  and  btation 

Current 
season 

Normals 
July  through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

July 
this  month 

Normals 
July  through  this  mont 

This  month 

Period  July 
through  this  month 

AL  AP&MA 

I DAHO 

NEBRASKA 

TENNESSEE 

B IRHINCHAM 

566 

3152 

2319 

BOISE 

668 

4652 

4263 

GRAND  ISLAND 

661 

5051 

4825 

BRISTOL 

645 

4370 

3334 

HUNTSVILLE 

628 

3497 

2664 

LEHISTGN 

653 

3679 

4022 

L INCOLN 

927 

5400 

4727 

CHATTANOOGA 

679 

3594 

2606 

MOBILE 

355 

2192 

1423 

POCATELLO 

1043 

5196 

5080 

NORFOLK 

951 

5576 

5243 

KNDXVILLE 

658 

3659 

2774 

MONTGOMERY 

501 

2734 

1886 

NORTH  PLATTE 

920 

5373 

4966 

MEMPHIS 

547 

3123 

2617 

ILLINOIS 

OMAHA 

883 

5276 

4625 

NASHVILLE 

679 

3899 

2951 

ALASKA 

CAIRO  U 

716 

3964 

3070 

SCOTTSBLUFF 

789 

4735 

4887 

OAK  RIDGE 

786 

4153 

3096 

ANCHORAGE 

B97 

6175 

7845 

CHICAGO  0  HARE 

1060 

5770 

4818 

VALENTINE 

952 

5745 

5330 

ANNETTE 

591 

4143 

4757 

CHICAGO  MIDWAY 

1058 

5716 

4566 

TEXAS 

BARRGW 

2285 

13162 

13419 

MOLINE 

1059 

5952 

4847 

NEVADA 

ABILENE 

393 

2646 

2141 

BARTER  ISLAND 

2306 

13316 

13288 

PEORIA 

1061 

5817 

4626 

ELKO 

616 

4842 

5312 

AMARILLO 

592 

3826 

3216 

BETHEL 

1291 

8156 

9152 

ROCKFORO 

1158 

6441 

5115 

ELY 

959 

5334 

5394 

AUSTIN 

306 

2  105 

1470 

SETTLES 

1682 

9871 

1  1629 

SPRINGFIELD 

989 

5431 

4257 

LAS  VEGAS 

297 

1710 

2141 

BROWNSVILLE 

123 

896 

561 

BIG  DELTA 

1277 

7942 

10159 

RENO 

695 

4095 

4237 

CORPUS  CHRISTI 

192 

1270 

810 

COLD  BAY 

87'! 

6230 

6413 

INDIANA 

WINNEMUCCA 

734 

4300 

4675 

DALLAS  FT  WORTH 

431 

2649 

1959 

FAIRBANKS 

157<( 

9041 

10761 

EVANSVILLE 

867 

4641 

3613 

DEL  RID 

269 

1793 

1344 

GULKANA 

1242 

7971 

10338 

FORT  WAYNE 

1108 

5763 

4615 

NEW  HAMPShlRE 

EL  PASO 

492 

2646 

2261 

HOMER 

816 

5719 

7112 

INDIANAPOLIS 

1025 

5455 

4236 

CONCORD 

1242 

6393 

5349 

GALVESTON 

274 

1619 

1017 

JUNEAU 

690 

4924 

6280 

SOUTH  BEND 

1063 

5625 

4754 

MT  WASHINGTON  OBS 

1670 

10464 

9402 

HOUSTON  INTERCON 

312 

2054 

1222 

KING  SALMON 

969 

6879 

8071 

LUBBOCK 

520 

3247 

2818 

KODIAK 

803 

5321 

5862 

IOWA 

NEW  JERSEY 

MIDLAND 

409 

2574 

2174 

KOTZEBLE 

1701 

9618 

10743 

BURLINGTON 

1020 

5703 

4674 

ATLANTIC  CITY 

696 

4637 

3666 

PORT  ARTHUR 

266 

1857 

1283 

MC  ORATH 

1633 

9512 

10660 

OES  MOINES 

981 

5562 

5069 

ATLANTIC  CITY  u 

816 

4108 

3331 

SAN  ANGELO 

377 

2470 

1879 

NOME 

1338 

8386 

9635 

DUBUOUE 

1155 

6532 

5439 

NEWARK 

695 

4549 

3736 

SAN  ANTONIO 

336 

1982 

1345 

ST,   PAUL  ISLAND 

1048 

7022 

7091 

SIOUX  CITY 

1019 

5959 

6271 

TRENTON  U 

845 

4406 

3690 

VICTORIA 

246 

1665 

1053 

TALKEETNA 

1034 

6814 

8406 

WATERLOO 

1162 

6806 

5560 

WACO 

34i 

2419 

1722 

UNALAKLEET 

1329 

8248 

9678 

NEW  MEXICO 

WICHITA  FALLS 

459 

3037 

2370 

VALDEZ 

920 

6113 

7408 

KANSAS 

ALBUOUEROUE 

675 

3872 

3357 

YAKUTAT 

752 

5271 

6458 

CONCORDIA 

769 

4622 

4267 

CLAYTON 

696 

4026 

3803 

UTAH 

DODGE  CITY 

645 

4063 

3828 

ROSWELL 

463 

3019 

3005 

MILFORn 

899 

4739 

4668 

ARIZONA 

GOODLAND 

776 

4654 

4469 

SALT  LAKE  CITY 

613 

4249 

4397 

FLAGSTAFF 

858 

4690 

4999 

TDPEKA 

767 

4627 

4038 

NEW  YORK 

RHOENIX 

122 

860 

1307 

WICHITA 

646 

4106 

3644 

ALBANY 

1127 

5700 

5073 

VERMONT 

TUCSON 

221 

1269 

1428 

BINGHAMTON 

1137 

6155 

5236 

BURLINGTON 

1240 

6362 

5709 

HINSLOW 

789 

4144 

3621 

KENTUCKY 

BUFFALO 

1123 

5755 

4925 

YUMA 

106 

703 

664 

COVINGTON 

960 

5244 

3860 

NEW  YORK  U 

877 

4394 

3563 

VIRGINIA 

LEXINGTON 

636 

4715 

3640 

NEW  YORK  KENNEDY 

916 

4476 

3737 

LYNCHBURG 

783 

4149 

3263 

ARKANSAS 

LOUISVILLE 

700 

4376 

3588 

NEW   YORK    LA  CUARDIA 

883 

4276 

3609 

NORFOLK 

657 

3296 

2677 

FORT  SMITH 

602 

3644 

2716 

ROCHESTER 

1103 

5534 

4829 

RICHMOND 

680 

3764 

3060 

LITTLE  ROCK 

502 

3078 

2724 

LOUISIANA 

SYRACUSE 

1086 

5582 

4819 

ROANOKE 

786 

4243 

3312 

ALEXANDRIA 

362 

2357 

1832 

WALLOPS  ISLAND 

819 

3656 

3139 

CALIFORNIA 

BATON  ROUGE 

331 

2046 

1429 

NORTH  CAROLINA 

BAKERSFIELD 

229 

1416 

1757 

LAKE  CHARLES 

300 

1903 

1272 

ASHEVILLE 

766 

4096 

3252 

WASHINGTON 

BISHOP 

524 

2840 

3213 

NEW  ORLEANS 

316 

1686 

1248 

CAPE  HATTERAS  R 

575 

2625 

2038 

OLYMPIA 

547 

3774 

3812 

BLUE  CANYON 

559 

2910 

3612 

SHR6VEP0RT 

399 

2494 

1806 

CHARLOTTE 

636 

3435 

2578 

QUILLAYUTE 

554 

3i91 

3937 

EUREKA  U 

400 

2868 

3020 

GREENSBORO 

723 

3844 

3019 

SEATTLE 

483 

2936 

3282 

FRESNO 

313 

1926 

2064 

MAINE 

RALEIGH 

715 

3732 

2784 

seattle-tacoma 

451 

2636 

3568 

LONG  BEACH 

157 

603 

1117 

CARIBOU 

1453 

7635 

6856 

WILMINGTON 

541 

2636 

1975 

SPOKANE 

832 

4637 

4944 

LOS  ANGELES 

129 

568 

1172 

PORTLAND 

1199 

6027 

5313 

STAMPEDE  PASS  R 

910 

5611 

6277 

LOS  ANGELES  U 

86 

501 

846 

NORTH  DAKOTA 

WALLA  WALLA  U 

602 

3736 

3640 

MT  SHASTA  R 

667 

3835 

4017 

MARYLAND 

BISMARCK 

1147 

6649 

6686 

YAKIMA 

730 

4440 

4492 

OAKLAND 

296 

1645 

1962 

BALTIMORE 

790 

4214 

3591 

FARGO 

1327 

7527 

6894 

RED  BLUFF 

297 

1616 

2032 

WILLISTON 

1112 

6878 

6754 

WEST  VIRGINIA 

SACRAMFNTO 

345 

1859 

2104 

MASSACHUSETTS 

BECKLEY 

978 

5272 

4175 

SANDBERG  R 

448 

2504 

2886 

BLUE  HILL  OBS  R 

1046 

5257 

4525 

OHIO 

CHARLESTON 

888 

4749 

3536 

SAN  DIFGO 

94 

405 

1013 

BOSTON 

956 

4501 

4050 

AKRON 

1057 

5739 

4572 

ELKINS 

1021 

5480 

4405 

SAN  FRANCISCO 

326 

1916 

2049 

WORCESTER 

1115 

5665 

4918 

CINCINNATI   A6BF  06 

918 

4836 

3720 

HUNTINGTON 

829 

4531 

3556 

SAN   FRANCISCO  U 

242 

1647 

2006 

CLEVELAND 

1113 

5697 

4473 

PAKKER5BURG  U 

916 

4860 

3664 

SANTA  MARIA 

282 

1489 

1960 

MICHIGAN 

COLUMBUS 

1071 

5577 

4295 

STOCKTON 

324 

1839 

2129 

ALPENA 

1270 

6574 

5963 

OAYTDN  U 

1042 

5451 

4243 

WISCONSIN 

DETROIT 

1040 

5239 

4539 

MANSFIELD 

1155 

6126 

4309 

GREEN  BAY 

1254 

7034 

5905 

COLORADO 

DETROIT  METRO 

1106 

5683 

4699 

TOLEOO 

1135 

6004 

4717 

LA  CROSSE 

1200 

6657 

5581 

ALAMOSA 

1155 

6702 

6230 

FLINT 

1186 

6029 

5093 

YQUNGSTOWN 

1119 

5945 

4686 

MADISON 

1186 

6726 

5691 

COLORADO  SPRINGS 

837 

4660 

4584 

GRAND  RAPIDS 

1177 

6015 

4943 

M I L WAUKEE 

1152 

6202 

5355 

DENVER 

749 

4178 

4290 

HOUGHTON  LAKE 

1315 

6644 

5958 

OKLAHOMA 

GRAND  JUNCTION 

775 

4426 

4310 

LANS  INC 

1164 

6163 

5026 

OKLAHOMA  CITY 

529 

3391 

2947 

WYOMING 

PUEBLO 

747 

4360 

4038 

HAROUETTE  U 

1253 

6649 

5803 

TULSA 

511 

3523 

2946 

CASPER 

949 

5250 

5297 

MUSKEGON 

1200 

5931 

4918 

CHEYENNE 

894 

5147 

5001 

CONNECTICUT 

SAULT  STE  MARIE 

1420 

7306 

6422 

OREGON 

LANDER 

940 

5463 

5632 

BRIDGEPORT 

940 

4386 

3874 

ASTORIA 

504 

3152 

3491 

SHERI DAN 

926 

5452 

5469 

HARTFORD 

1038 

5104 

4670 

MINNESOTA 

BURNS  U 

825 

4879 

5085 

OULUTH 

1334 

7819 

6999 

EUGENE 

567 

3172 

3284 

DELAWARE 

INTERNATIONAL  FALLS 

1461 

8506 

7737 

MEDFDRD 

531 

3616 

3516 

WILHINGTON 

684 

4461 

3706 

MINNEAPOLIS 

1180 

6665 

6088 

PENCLETON 

653 

3841 

3870 

ROCHESTER 

1206 

7151 

6089 

PORTLAND 

564 

3206 

3370 

DIST.DF  COLUMBIA 

ST  CLOUD 

1283 

7464 

6564 

SALEM 

569 

3362 

3354 

WASHINGTON  DULLES 

838 

4550 

3798 

SEXTON  SUMMIT  R 

592 

3194 

4146 

WASHINGTON  NATIONAL 

729 

3826 

3257 

MISSISSIPPI 

JACKSON 

435 

2687 

1907 

PENNS YLVAN I  A 

FLORIDA 

MERIDIAN 

487 

2859 

1990 

ALLENTOWN 

950 

4935 

4329 

APPALACHICOLA  L 

409 

1830 

1156 

ERIE 

1116 

5677 

4634 

DAYTONA  BEACH 

273 

1105 

760 

MISSOURI 

HARRIS6URG 

966 

4682 

3982 

FORT  MYERS 

132 

601 

409 

COLUMBIA  REGIONAL 

891 

5075 

3906 

PHILADELPHIA 

873 

4506 

3660 

JACKSONVILLE 

414 

1847 

1127 

KANSAS  CITY 

832 

4646 

3979 

PITTSBURGH 

1060 

5756 

4418 

KEY  WEST 

20 

95 

59 

ST  JOSEPH 

639 

4942 

4204 

PITTSBURGH  U 

953 

5159 

3962 

LAKELAND  U 

193 

907 

586 

ST  LOUIS 

839 

4817 

3683 

SCRANTON 

1058 

5442 

4636 

MIAMI 

62 

266 

189 

SPRINGFIELD 

752 

4401 

3531 

WILLIAKSPORT 

1008 

5222 

4454 

ORLANDO 

216 

977 

626 

PENSACTLA 

364 

2069 

1330 

MONTANA 

RHODE  ISLAND 

TALLAHASSEE 

434 

1996 

1342 

BILLINGS 

759 

4643 

5185 

BLOCK  ISLAND 

1014 

4679 

3860 

TAMPA 

214 

977 

619 

GLASGOW 

1074 

6465 

6574 

PROVIDENCE 

983 

5019 

4275 

WEST  PALM  6EAC1- 

93 

396 

274 

GREAT  FALLS 

715 

4669 

5405 

HAVRE 

660 

5616 

6385 

SOUTH  CARCLINA 

GEORGIA 

HELENA 

662 

5253 

5860 

CHARLESTON 

516 

2402 

1772 

ATHENS 

604 

3151 

2401 

KALISPELL 

949 

5653 

6108 

CHARLESTON  U 

441 

2441 

1570 

ATLANTA 

640 

3419 

2481 

MILES  CITY 

923 

5763 

5614 

COLUMBIA 

525 

2602 

2143 

AUGUSTA 

565 

2787 

2101 

MISSOULA 

916 

5568 

5717 

GRNVLLE-SPRTNBRG 

626 

3369 

2540 

COLUMBUS 

501 

2660 

1960 

MACON 

506 

2564 

1870 

SOUTH  DAKOTA 

ROME 

643 

3444 

2692 

ABERDEEN 

1135 

6660 

6425 

SAVANNAH 

437 

2245 

1633 

HURON 

1  101 

6533 

6018 

RAPID  CITY 

646 

5377 

5211 

SIOUX  FALLS 

1097 

6359 

5662 
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COOLING  DEGREE  DAYS 


State  and  station 

Oinent 
season 

Nonnals  January 

through  this  month 

State  and  stabon 

Cunent 
season 

Normals  January 
through  tiiis  month 

otate  and  stabon 

Cunent 
season 

State  and  stabon 

Current 
season 

Normals  January 

through  this  month  j 

This  month 

jh  this  month 

This  month 

Period  January 
through  this  month 

Hiis  month 

Period  January 
through  this  month 

Nomials  January 
through  ttiis  month 

This  month 

Period  January 
through  this  month 

ALABAMA 

HAWAl I 

NEBRASKA 

SOUTH  CAROLINA 

B  IRMINCHAH 

5 

: 

19 

HILa 

260 

540 

362 

GRAND  ISLAND 

0 

0 

0 

CHARLESTON 

1 

I 

25 

HUNTS  VI LLE 

1 

1 

6 

HONOLULU 

305 

581 

430 

LINCOLN 

0 

0 

0 

CHARLESTON  U 

I 

I 

31 

HOB  I LE 

<t 

52 

KAHULUI 

244 

460 

395 

NORFOLK 

0 

0 

0 

COLUMBIA 

i 

3 

i 

MQNTCC  ER  Y 

0 

0 

30 

LIHUE 

224 

479 

372 

NORTH  PLATTE 

0 

0 

0 

CRNVLLE-SPRTNBRG 

a 

0 

0 

OMAHA 

0 

0 

0 

ALASKA 

IDAHO 

scottsbluff 

D 

0 

0 

SOUTH  DAKOTA 

&NC  HHR ACE 

0 

0 

0 

BOISE 

0 

0 

0 

VALENTINE 

0 

0 

0 

ABERDEEN 

0 

0 

0 

&NNE  TTP 

0 

0 

0 

LEHISTON 

0 

0 

0 

HURON 

0 

0 

0 

B AftKOH 

0 

0 

0 

PDCATELLO 

0 

0 

0 

NEVADA 

RAPID  CITY 

0 

0 

0 

BARTER  ISLANO 

0 

0 

0 

E  LKO 

0 

0 

0 

SIOUX  FALLS 

0 

0 

0 

0 

0 

0 

I L  L I  NO  I S 

1 

E  LY 

0 

0 

0 

SETTLES 

0 

0 

0 

CAIRO  U 

0 

0 

0 

LAS  VEGAS 

0 

0 

6 

TENNESSEE 

BIG  DELTA 

0 

0 

0 

CHICAGO  0  HARE 

0 

0 

0 

REND 

0 

0 

0 

BRI STQL 

0 

0 

0 

COLD  BAY 

0 

0 

0 

CHICAGO  MIDWAY 

0 

0 

0 

WINNEMUCCA 

D 

0 

0 

CHATTANOOGA 

0 

0 

6 

FAIRBANKS 

0 

0 

0 

MOL I N£ 

Q 

0 

0 

KNOXVILLE 

s 

5 

8 

GULKA  N A 

0 

0 

0 

PEORIA 

0 

0 

0 

NEW  HAMPSHRE 

MEMPHIS 

0 

0 

0 

0 

0 

0 

R  [J  C  K  F  U  R  D 

0 

0 

0 

CONCORD 

0 

0 

0 

NASHVILLE 

0 

0 

0 

JUNEAU 

0 

0 

0 

SPRINGFIELD 

0 

0 

0 

MT  WASHINGTON  PBS 

0 

0 

0 

OAK  RIDGE 

0 

0 

0 

KING  SALMON 

0 

0 

0 

0 

0 

0 

INDIANA 

NEW  JERSEY 

TEXAS 

KOTIE  Bl'  E 

0 

0 

0 

EVANSVILLE 

0 

0 

0 

ATLANTIC  CITY 

0 

0 

0 

ABILENE 

4 

4 

0 

HC  CRATH 

0 

0 

0 

FORT  WAYNE 

0 

0 

0 

ATLANTIC  CITY  u 

0 

0 

0 

AMARILLO 

0 

0 

0 

0 

0 

0 

INDIANAPOL IS 

0 

0 

0 

NEWARK 

0 

0 

0 

AUSTIN 

7 

7 

24 

ST,   PAl  L  ISLAND 

0 

0 

0 

SOUTH  BEND 

0 

0 

0 

TRENTON  u 

0 

0 

0 

j  BROWNSVILLE 

44 

59 

185 

talkeetna 

0 

0 

0 

CORPUS  CHRISTI 

18 

22 

82 

unalakleet 

0 

0 

0 

lUWA 

NEW  MEXICO 

DALLAS  FT  WORTH 

0 

0 

0 

valoez 

0 

0 

0 

BUHL  I NGTQN 

0 

0 

0 

ALBUOUEKQUE 

0 

0 

0 

DEL  RIO 

7 

7 

30 

yakutat 

0 

0 

0 

DES  MOINES 

0 

0 

0 

CLAYTON 

0 

0 

0 

EL  PASO 

0 

0 

0 

DUBUQUE 

0 

0 

0 

ROSMELL 

0 

0 

0 

GALVESTON 

4 

4 

47 

AR  I  70NA 

SIOUX  CITY 

0 

0 

0 

HOUSTON  INTERCOM 

5 

5 

38 

placstaff 

0 

0 

0 

WATERLOO 

0 

0 

0 

NEW  YORK 

LUBBOCK 

0 

0 

0 

PHnENI X 

36 

36 

14 

ALBANY 

0 

0 

0 

MIDLAND 

0 

0 

0 

TUCSON 

0 

0 

11 

KANSAS 

BINCHAMTON 

0 

D 

0 

PORT  ARTHUR 

4 

4 

42 

MINSLOW 

0 

0 

0 

CONCORDIA 

0 

0 

0 

BUFFALO 

0 

0 

0 

SAN  ANGELO 

6 

6 

0 

VUMA 

36 

36 

46 

DDDCE  CITY 

0 

0 

0 

NEW  YORK  U 

0 

0 

0 

SAN  ANTONIO 

3 

3 

24 

GOODLAND 

0 

0 

D 

NEW  YORK  KENNEDY 

0 

0 

0 

VICTORIA 

8 

12 

44 

ARKANSAS 

TOPEKA 

0 

0 

0 

NEW  YORK  LA  GUaRDIA 

0 

0 

0 

WACO 

7 

7 

6 

FORT  SMITH 

0 

0 

0 

WICHITA 

0 

0 

0 

ROCHESTER 

0 

0 

0 

WICHITA  FALLS 

2 

2 

0 

LITTLE  ROCK 

0 

0 

0 

1  SYRACUSE 

0 

0 

0 

KENTUCKY 

UTAH 

C AL  I  FCRN I  A 

COVINGTON 

0 

0 

0 

NORTH  CAROLINA 

MILFORD 

0 

0 

0 

BAKERSF I ELC 

10 

10 

0 

LEXINGTON 

0 

0 

0 

ASHEVILlE 

0 

0 

0 

SALT  LAKE  CITY 

0 

0 

0 

B  I  SHCP 

0 

0 

0 

LOUI SV I LLE 

0 

0 

0 

CAPE  HATTERAS  a 

1 

1 

0 

BLUE  CANYON 

0 

0 

0 

CHARLOTTE 

2 

2 

0 

VERMONT 

EUREKA  U 

0 

0 

0 

LOUISIANA 

1  GREENSBORO 

2 

2 

0 

BURLINGTON 

0 

0 

0 

FRESNO 

0 

0 

0 

ALEXANDRIA 

5 

5 

24 

RALEIGH 

2 

2 

0 

LONG  BFACH 

4 

10 

7 

BATON  ROUGE 

4 

4 

41 

WILMINGTON 

4 

4 

9 

VIRGINIA 

LOS  AHCELES 

13 

16 

12 

LAKE  CHARLES 

4 

4 

50 

LYNCHBURG 

0 

0 

0 

LQS   ANGELES  U 

39 

46 

24 

NEW  ORLEANS 

10 

10 

63 

NORTH  DAKOTA 

NORFOLK 

4 

4 

0 

MT    SHASTA  R 

0 

0 

0 

SHREVEPQRT 

7 

7 

10 

BISMARCK 

0 

0 

0 

RICHMOND 

0 

0 

0 

OAK  L ANC 

0 

0 

0 

FARGO 

0 

0 

0 

ROANOKE 

0 

0 

0 

REH  Bluff 

3 

3 

0 

MAINE 

WILLISTQN 

0 

0 

0 

WALLOPS  ISLAND 

0 

0 

0 

SACRAMPNTQ 

D 

0 

0 

CARIBOU 

0 

0 

0 

SANOBERG  R 

0 

0 

0 

PORTLAND 

0 

0 

0 

OHIO 

WASHINGTON 

SAN  CIECD 

9 

14 

10 

AKRON 

0 

0 

0 

OLYMPIA 

0 

0 

0 

SAN  FRANCISCC 

0 

0 

0 

MARYLAND 

CINCINNATI  ABBE  OB 

D 

0 

0 

OUILLAYUTe 

0 

0 

0 

SAN  FRANCISCO  U 

0 

0 

0 

BALT I  MORE 

0 

0 

0 

CLEVELAND 

0 

0 

0 

SEATTLE 

0 

0 

0 

SANTA  "ARIA 

0 

0 

0 

COLUMBUS 

0 

0 

0 

SEATTLE-TACOMA 

D 

0 

0 

STnCKTTN 

0 

0 

0 

MASSACHUSETTS 

DAYTON  U 

0 

0 

0 

SPOKANE 

0 

0 

0 

BLUE  HILL  OBS  R 

0 

0 

0 

MANSFIELD 

0 

0 

0 

STAMPEDE   PASS  R 

0 

0 

0 

COLORADO 

BOSTON 

0 

0 

0 

TOLEDO 

0 

0 

0 

WALLA  WALLA  U 

0 

0 

10 

AL  AMOS A 

0 

0 

0 

WORCESTER 

0 

0 

0 

YOUNGSTOWN 

D 

0 

0 

YAKIMA 

0 

0 

0 

COLOR ATO  SPRINGS 

0 

0 

0 

DENVER 

0 

0 

0 

MICHIGAN 

OKLAHOMA 

WEST  INDIES 

GRAND  JUNCTION 

0 

0 

0 

ALPENA 

0 

0 

0 

OKLAHOMA  CITY 

I 

1 

0 

SAN  JUAN  P.R, 

360 

742 

610 

PUEBLO 

0 

0 

0 

DETROIT 

0 

0 

0 

TULSA 

1 

1 

0 

DETROIT  METRO 

0 

0 

0 

WEST  VIRGINIA 

CONNEC  T I C  UT 

FLINT 

0 

0 

0 

OREGON 

BECKLEY 

0 

0 

0 

BRIDGEPORT 

0 

0 

0 

GRAND  RAPIDS 

0 

0 

0 

ASTORIA 

0 

0 

0 

CHARLESTON 

0 

0 

0 

HARTFORD 

0 

0 

0 

HOUGHTON  LAKE 

0 

0 

0 

BURNS  U 

0 

0 

0 

ELKINS 

0 

0 

0 

LANS  I NG 

0 

0 

0 

EUGENE 

0 

0 

0 

HUNTINGTON 

0 

0 

0 

DELAWARE 

MARQUETTE  U 

0 

0 

0 

MEOFORD 

0 

0 

0 

PARKERSBURG  U 

0 

0 

0 

Wl  LMINGTCN 

0 

0 

0 

MUSKEGON 

0 

0 

0 

PENDLETON 

0 

0 

0 

SAULT  STE  MARIE 

0 

0 

0 

PORTLAND 

0 

0 

0 

WISCONSIN 

OlST.OF  COLUMBIA 

SALEM 

0 

0 

0 

GREEN  BAY 

0 

0 

0 

WASHINCTDN  DULLES 

0 

0 

0 

MINNESOTA 

SEXTON  SUMMIT  R 

0 

0 

0 

LA  CROSSE 

0 

0 

0 

WASHINGTON  NATIONAL 

0 

0 

0 

DULUTH 

0 

0 

0 

MADISON 

0 

D 

0 

INTERNATIONAL  FALLS 

0 

0 

0 

PACIFIC  AREA 

MILWAUKEE 

0 

0 

0 

FLOP  IDA 

MINNEAPOLIS 

0 

0 

0 

GUAM  TAGUAC  R 

341 

704 

725 

APPALACHICQLA  U 

0 

0 

50 

ROCHESTER 

0 

0 

0 

JOHNSTON 

366 

750 

688 

WYOMING 

DAYTCNA  BEACH 

12 

16 

96 

ST  CLOUD 

0 

0 

0 

KOROR  R 

460 

976 

942 

CASPER 

0 

0 

0 

FQRT  MYERS 

35 

32 

197 

KWAJALEIN 

491 

996 

961 

CHEYENNE 

0 

D 

0 

JACKSONVILLE 

1 

1 

63 

MISSISSIPPI 

majURO 

464 

942 

944 

LANDER 

0 

0 

0 

KEY  V<EST 

112 

213 

403 

JACKSON 

3 

3 

31 

PAGO  PAGO 

491 

1022 

9o8 

SHERIDAN 

0 

0 

0 

LAKELAND  U 

!<• 

16 

147 

MERIDIAN 

0 

0 

31 

PONAPE  R 

498 

1002 

924 

M  I  AMI 

97 

147 

266 

TRUK   MDEN  ISLAND 

471 

9B6 

947 

CRL ANOr 

13 

14 

13S 

MISSOURI 

WAKE 

341 

700 

708 

PENSACCLA 

2 

2 

64 

COLUMBIA  REGIONAL 

0 

0 

0 

YAP  R 

440 

914 

'11 

TALLAHASSEE 

0 

0 

61 

KANSAS  CITY 

0 

0 

0 

TAMPA 

9 

11 

147 

ST  JOSEPH 

0 

0 

0 

PENNSYLVANIA 

WEST   PALM  BgACh 

62 

87 

220 

ST  LOUIS 

0 

0 

0 

ALLENTOWN 

0 

0 

0 

SPRINGFIELD 

0 

0 

0 

ERIE 

0 

0 

0 

GEORGIA 

HARRISBURG 

0 

0 

0 

ATHENS 

0 

0 

0 

MONTANA 

PHILADELPHIA 

0 

0 

0 

ATLANTA 

0 

0 

0 

BILLINGS 

0 

0 

0 

PITTSBURGH 

0 

0 

0 

AU'iUSTA 

0 

0 

14 

GLASGOW 

0 

0 

0 

scrantdn 

0 

0 

0 

COLUMBI'S 

0 

0 

22 

GREAT  FALLS 

0 

0 

0 

WILLIAMSPORT 

0 

0 

0 

MACON 

0 

0 

24 

HAVRE 

0 

0 

0 

ROME 

0 

0 

0 

HELENA 

0 

0 

0 

RHODE  ISLAND 

SAVANNAH 

1 

1 

33 

KALISPELL 

0 

0 

0 

BLOCK  ISLAND 

0 

0 

0 

MILES  CITY 

0 

0 

0 

PROVIDENCE 

0 

0 

0 

MISSOULA 

0 

0 

0 
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STORM  SUMMARY 

FEBRUARY  1977 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

SiHEAVY  SNOWSTORMS 
AND  BLIZZARDS 

ICE  STORMS 

0  ALL  OTHER 

STATE 

tDAMAGE 

tDAMAGE 

tDAMAGE 

tDAMAGE 

tDAMAGE 

I 
< 

Q 

tDAMAGE 

m 
S 
D 
Z 

> 
< 

o 

I 
t- 
< 

UJ 

O 

cr 

D 
Z 

< 
S 
< 

o 

I 
< 
o 

cr 
z 

d.> 
"■^ 

O 
cc 
u 

I 
< 
O 

a. 

Z 

O 
cr 
o 

I 
< 
Q 

UJ 

E 

D 
Z 

a.> 

OH 

a.u 

a? 
C 
cr 

I 
< 

Q 

cr 

D 

z 

(/I 
a. 
O 
cr 
u 

I 
< 
o 

cr 
Z 

(i> 

is 

(/i 
a. 
O 
a: 
u 

a 

D 
Z 

d.  > 
Ol- 
ct  cr 

Q.  UJ 

O 

Alabama 
Alaska 
Arizona 
Arkansas 
Cali  f ornia 

1 
1 

1 
1 

1 

5 

5 

1 
2 

3 
5 
5 
5 

3 

3 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

. 

3 
1 

2 

1 

5 
5 

2 

1 

6 

4 

5 

7 

4 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

1 

1 

1 

5 

3 

Kansas 
Kentucky 
Louisiana 
Ma  i  ne 

Maryland  &  DC 

. 

5 
4 

5 

Massachuset  ts 

Michigan 

Minnesota 

Mississippi 

Missouri 

• 

5 
1 

1 
1 

2 

6 

5 
5 

1 
1 

4 

5 
5 

1 

6 

5 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey 

5 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

* 

1 

1 

4 

5 

4 

1 

5 
8 

6 

Oklahoma 
Oregon 

Pacific 
Pennsylvania 
Puerto  Rico 

1 

1 

4 

5 

1 

1 

2 

5 
■1 

1 

4 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

2 

1 

4 

2 
24 

4 

6 

2 

Utah 

Vermont 

Virginia 

Virgin  Islands 

Washington 

1 

3 

West  Virginia 

Wisconsin 

Wyoming 

♦ 

5 

1 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


FEBRUARY  1977 


Herbert  J.  Thompson,  Office  of  Hydrology 


For  the  fourth  consecutive  month  no  major  flooding 
occurred  over  the  country.     However,  a  moderation  of 
the  severe  cold  of  December  and  January  melted  snow 
cover  and  broke  up  heavy  river  ice  in  the  more  north- 
ern areas.     Numerous  ice  jams  occurred  with  some  lo- 
cal flooding  from  backwater.     Heavy  rains  added  to 
the  problems  in  the  Northeast  with  extensive  urban 
flooding  reported  in  southern  New  England.  Other 
areas  affected  by  ice  jams  were  the  upper  Ohio  River 
Basin,  the  lower  Missouri  River,  the  upper  Mississippi 
Basin  in  Towa,  Wisconsin,  and  Illinois,  and  the  Port- 
neuf  River  in  Idaho. 


Moderate  flooding  occurred  on  the  upper  Sabine  and 
and  Trinity  Rivers,  the  lower  Guadelupe  River,  and 
the  Sulphur  River  in  Texas.     Minor  flooding  was  re- 
ported in  the  Tombigbee  Basin  in  Alabama,  the  Wabash 
Basin  in  Indiana,  and  on  the  several  West  Gulf  Drain- 
age streams. 

Severe  soil  moisture  deficiencies  continued  in  the  Far 
West,  portions  of  the  Great  Plains  States,  and  Puerto 
Rico.     A  record  low  stage  was  reached  by  the  Missis- 
sippi River  at  Memphis,  TN. 


Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 


A  warming  trend  with  significant  rainfall  caused  melting  of  heavy  0  N.A. 

snow  cover  in  southern  Michigan.     The  Kalamazoo  River  crested 
just  below  flood  stage  at  Fennville,  MI.     In  Ohio  stream  ice 
broke  up  with  numerous  ice  jams  formed.     Some  flooding  of  agri- 
cultural land  was  reported  and  a  few  houses  were  flooded  along 
the  Chagrin  River.     In  the  Buffalo,  NY,  area  localized  flooding 
from  ice  jams  occurred  on  Buffalo  Creek,  and  a  large  ice  jam 
posed  a  threat  on  Cattaraugus  Creek.     The  Corps  of  Engineers  al- 
located $2  million  to  temporary  flood  control  projects  in  the 
Buffalo  area. 


ATLANTIC  SLOPE  DRAINAGE 

Rains  of  up  to  3  inches  on  the  24th-25th  combined  with  snowmelt  0  N.A. 

to  cause  strong  rises  on  streams  in  portions  of  Connecticut  and 
Massachusetts,  the  lower  Hudson,  Susquehanna,  and  Delaware  River 
Basins,  and  in  northern  New  Jersey.     Extensive  urban  flooding  af- 
fecting streets  and  basements  occurred  in  southwestern  Connecti- 
cut, and  northeastern  Massachusetts.     The  Saddle  River  crested  4 
feet  over  flood  stage  at  Lodi,  NJ,  and  minor  flooding  occurred 
along    Wappingers  Creek  in  southern  New  York  and  on  the  Ramapo 
and  Millstone  Rivers  in  New  Jersey.     Several  other  northern  New 
Jersey  streams  crested  just  short  of  flood  stage.     River  ice 
broke  up  and  most  streams  in  the  area  were  free  of  ice  at  the 
end  of  the  month. 

In  the  southern  portion  of  the  drainage,  lowland  flooding  on  the 
lower  Savannah  River  ended  at  Clyo,  GA,  on  the  2d  after  more  than 
two  months  over  flood  stage. 


EAST  GULF  OF  MEXICO  DRAINAGE 

Flooding  ended  on  the  1st  on  the  Santa  Fe  River.     Damage  estimates  0  N.A. 

were  included  in  the  January  report.     Minor  lowland  flooding  was 
reported  on  the  lower  Alabama  River  and  on  the  Cahaba  River,  al- 
though no  reporting  stations  exceeded  flood  stage.     Minor  flooding 
also  occurred  on  the  lower  Tombigbee  River,  which  continued  into 
March.     This  flooding  resulted  from  rains  of  up  to  3.5  inches  the 
last  week  in  the  month.     On  the  lower  Pearl  River  flooding  ended 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


FEBRUARY  1977 

Preliminary  Estimates 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 

EAST  GULF  OF  MEXICO  DRAINAGE-Cont ' d 

on  the  1st  at  Bogalusa  and  Pearl  River,  LA,  but  resumed  late  in 
the  month  at  Bogalusa  and  continued  into  March. 


UPPER  MISSISSIPPI  BASIN 

Precipitation  was  above  normal  over  portions  of  Minnesota,  Wis-  0  N.A. 

consin,  and  Illinois.     An  area  of  southwest  Minnesota  to  south 
central  Wisconsin,  severely  affected  by  drought  the  latter  half 
of  1976,  received  significant  rainfall  of  up  to  2  inches.  Warmer 
temperatures  the  last  week  of  February  melted  snow  cover  and 
broke  up  river  ice  over  the  southern  half  of  the  basin.     Ice  jams 
occurred  on  smaller  tributaries  with  minor  backwater  flooding  re- 
ported on  the  upper  Pecatonica  River  in  Wisconsin  and  the  Little 
Maquoketa  River  just  north  of  Dubuque,  lA.     The  severe  ice  jam  on 
the  Mississippi  River  between  Chester  and  Cairo,  IL,  went  out  on 
the  12th  as  a  result  of  warmer  temperature  and  ice  breaking  by 
tugs.     This  ice  jam  had  halted  navigation  for  several  weeks. 


MISSOURI  RIVER  BASIN 

Precipitation  was  generally  well  below  normal.     Ice  jams  on  the  0  N.A. 

lower  Missouri  caused  flooding  of  lowlands  in  Iowa  and  Nebraska 

from  5  miles  south  of  Plattsmouth  to  7  miles  north  of  Nebraska 

City  and  around  the  mouth  of  the  Nishnabatna  River.     About  5,500 

acres  were  affected.     Lowering  the  discharge  at  Gavins  Point  Dam 

on  the  14th  prevented  more  serious  flooding.     The  last  of  these 

ice  jams  went  out  on  the  21st.     Two  periods  of  minor  flooding 

from  ice  jams  occurred  around  St.  Joseph,  MO,  during  the  month. 

In  Kansas  flow  of  all  rivers  was  below  normal  and  record  low  pool 
elevations  occurred  at  Kirwin  and  Cedar  Bluff  Reservoirs.     At  the 
end  of  the  month  the  pool  elevation  of  Cedar  Bluff  Reservoir  was 
nearly  4  feet  below  the  previous  low  elevation  in  March  1955. 


OHIO  RIVER  BASIN 

The  heavy  river  ice  caused  by  the  extreme  cold  of  December  and  0  N.A. 

January  began  breaking  up  about  February  12  as  warmer  temperatures 
and  light  rain  moved  into  the  basin.     Numerous  ice  jams  formed  on 
smaller  streams,  and  backwater  from  an  ice  jam  on  the  Marsh  Fork 
of  the  Big  Coal  River  in  Raleigh  County,  WV,  flooded  several  homes 
and  caused  evacuation  of  their  residents.    Minor  local  flooding 
from  ice  jams  occurred  on  the  Licking  and  Salt  Rivers  in  Kentucky. 
On  the  24th  warmer  temperatures  and  about  .5  inch  of  rain  greatly 
increased  snowmelt .     Flooding  was  reported  at  Bartow  on  the  Green- 
brier River  and  on  the  Tygart  River  in  West  Virginia.     The  Monon- 
gahela  and  Ohio  Rivers  crested  less  than  a  foot  below  flood  stage 
at  Braddock  Lock,  PA,  and  Wellsburg,  WV,  respectively.  Problems 
were  reported  at  Sinnemahoning,  Lawrenceville,  Saegarstown,  and 
New  Bethlehem,  PA. 

In  the  Wabash  Basin  in  Indiana  snow  cover  with  water  contents  of 
up  to  2.5  inches  melted  gradually  during  the  month  with  the  un- 
usually dry  ground  absorbing  the  melt.     Rain  and  snow  on  the  26th 
caused  minor  lowland  flooding  on  the  lower  White  River  and  upper 
Little  Wabash  with  crests  less  than  a  foot  over  flood  stage.  Pre- 
cipitation amounts  of  up  to  nearly  3  inches  were  reported  on  the 
26th. 
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Lives        of  Property  Damage 
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ARKANSAS  -  WHITE  -  RED  BASINS 

Soil  moisture  continued  deficient  over  much  of  the  Arkansas  Basin.  0  N.A. 

Major  reservoirs  in  Oklahoma  generally  showed  slight  increases  in 
storage  but  pool  elevations  remained  at  critically  low  levels  at 
the  end  of  February.     Minor  flooding  from  rains  of  1  to  2  inches 
occurred  on  the  Cache  River  at  Patterson,  AR,  the  middle  of  the 
month.     The  Sulphur  River  in  the  Red  Basin  received  an  average  of 
2.5  inches  for  February,  most  of  which  fell  early  in  the  month  and 
caused  2  to  3  feet  of  flooding  at  Hagansport,  TX.     Downstream  at 
Naples,  TX,  a  crest  nearly  6  feet  over  flood  stage  occurred.  Lum- 
bering operations  were  curtailed  and  bridges  were  threatened  by 
debris  necessitating  relief  measures. 


LOWER  MISSISSIPPI  BASIN 

For  the  sixth  straight  month  low  river  stages  on  the  Mississippi 
plagued  river  interests.     A  record  low  stage  of  minus  6.0  feet 
occurred  at  Memphis,  TN  during  the  month.     The  previous  record 
low  there  occurred  the  preceding  September  at  minus  5.7  feet. 
The  previous  record  low  for  February  was  minus  1.3  feet  in  1956. 


WEST  GULF  OF  MEXICO  DRAINAGE 

Moderate  flooding  occurred  along  the  upper  Sabine  River  from  0  N.A. 

Emory  down  to  Longview,  TX,  in  response  to  rains  of  3  to  4  inches 
over  the  basin.     Crests  were  in  the  range  of  3  to  7  feet  over 
flood  stage.     Maximum  flooding  occurred  at  Gladewater,  TX,  and 
most  of  the  damage  also  due  to  levee  construction  in  the  area. 

Moderate  flooding  occurred  on  the  upper  Trinity  River  in  the  0  50 

Trinidad  to  Long  Lake,  TX,  reach.     The  crest  at  Trinidad  was  more 

than  10  feet  over  flood  stage  with  losses  of  $50,000  reported  by 

the  cattle  industry  in  this  area.     Minor  flooding  occurred  on 

headwater  streams  and  on  the  lower  Trinity  from  Liberty  to  Moss 

Bluff.     Rains  of  3  to  5  inches  fell  over  the  upper  Trinity  Basin 

the  llth-12th. 

Elsewhere  in  the  West  Gulf  Drainage  moderate  flooding  occurred  on  0  N.A. 

the  lower  Guadalupe  River  with  a  crest  more  than  6  feet  over  flood 

stage  at  Dupont,  TX,  where  flooding  had  continued  from  late  January. 

Two  to  three  feet  of  flooding  was  reported  on  the  Navasota  and 

Angelina  Rivers,  Attoyac  Bayou,  the  Neches  River  from  near  Alto 

to  near  Diboll,  TX,  and  on  the  upper  Calcasieu  River  near  Hineston, 

LA. 
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FLOOD  STAGE  DATA 


(All  dates 


nless  otherwise  specified) 


River  and  station 


GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 
Lake  Ontario 

Buffalo  Creek: 

Gardenvllle,  NY 

ATLANTIC  SLOPE  DRAINAGE 
Uappingers  Creek: 

Clinton  Comers,  NY 

Wapplngers  Falls,  NY 
Ramapo : 

Mahuah,  NJ 
Saddle: 

Lodl,  NJ 
Millstone: 

Blackuells  Mills,  NJ 
Savannah : 

Clyo,  GA 

EAST  GULF  OF  MEXICO  DRAINAGE 
Santa  Fe: 

Highway  48  Bridge,  FL 
Tombigbee: 

Coffeevllle  Lock  and  Dam,  AL 
Pearl: 

Bogalusa,  LA 

Pearl  River,  LA 

UPPER  MISSISSIPPI  BASIN 
Pecatonica  River: 
Darlington,  UI 
Martlntown,  UI 

MISSOURI  RIVER  BASIN 
Missouri  River: 

St.  Joseph.  MO 

OHIO  RIVER  BASIN 

Tygart: 

Dailey,  WV 

Elkins,  WV 
White: 

Spencer,  IN 

Elllston,  IN 

Edwardsport ,  IN 
Little  Wabash: 

Wilcox,  IL 

WHITE  BASIN 

Cache : 

Patterson,  AR 

RED  BASIN 

Sulphur: 

Hagansport,  TX 

Naples,  TX 

WEST  GULF  OF  MEXICO  DRAINAGE 
Calcasieu: 

Hineston,  LA 


Flood 
stage 


FEBRUARY  1977 


lOve  flood  stages 
-dates 

Crest 

River  and  station 

Flood 
stage 

Above  flood  stages 
—dates 

Crest 

To- 

Stage 

Date 

From- 

To- 

Stage 

Date 

Ft, 

Ft. 

WEST  GULF  OF  MEXICO  DRADIAGE-Cont 'd 

Lake  Fork: 

Quitman,  TX  (near) 

16 

12 

17.60 

8  4 

14 

Sabine : 

16 

o 

E  7.4 

U 

24 

1/ 

10.47 

25 

Emory,  TX 

U 

17 

15.25 

12 

Hlneola,  TX 

14 

26 

18  67 

14 

Gladewater,  TX 

26 

12 

28 

33.14 

20 

Longvlew,  TX 

25 

y 

29  51 

24 

25 

10.09 

25 

Attoyac  Bayou: 

25 

26 

84 

Chireno,  TX 

14 

12 

19 

15  4 
1  .94 

16 

Angelina: 

24 

25 

.90 

Lufkin,  TX 

8 

11  38 

22 

Neches : 

24 

25 

8.96 

25 

Alto,  TX  (near) 

16 

12 

y 

17.95 

20 

Dlboll,  TX  (near) 

10 

7- 

y 

13.32 

27 

25 

26 

8.60 

25 

East  Fork  Trinity: 

Crandall,  TX 

13 

11 

14 

13.84 

12 

29 

2 

15.9 

Dec  22 

Chambers  Creek: 

Corsicana,  TX  (near) 

20 

11 

13 

24.04 

12 

Richland  Creek: 

22 

1 

A18  54 

Jan  19 

Richland,  TX  (near) 

20 

21.75 

12 

Trinity; 

27 

U 

44.5 

Mar  I 

Rosser.  TX 

26 

2 

13 
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12 
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28 

n 

17 
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13 

5 

1 

« 19 . 33 

Jan  17 
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35 

15 

22 
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18 

26 

y 

(119.9 
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Liberty,  TX 

24 

16 

26 
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14 

1 
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4 

11 

28 

t  7.4 
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Easterly  .  TX  (near) 

14 

11 

17 

17.3 

13 

24 

25 
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4 

21 
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IS 

26 
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1 

12.4 

28 

Guadalupe : 

Cuero  uses.  TX 

20 

13 

16 

21.6 

15 

Victoria.  TX 

21 

12 

17 
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15 

16-18 

D  pont  TX 

20 

Jan  23 

27 

I/A26.  3 

16,17 

14 

20 
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22 

23 

17.1 

22 

PACIFIC  SLOPE  DRAINAGE 

Portneuf : 

Pocatello,  ID 

8 

1 

2 

S10.65 

2 

25 

25 

11.09 

25 

25 

25 

17.40 

25 

A      See  Previous  Months  Repoct  for 

28 
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Additional  Crest  Information. 
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15.8 

Mar  1 

27 

Mar 

1< 

16.5 
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6/ 

091 

-33 

-42. 

3 

27 

21 

6 

28 

6> 

351 

-25.5 

.36 

6 

26 

34.2 

*.flO 

28 

7/233 

-34 

6 

-43 

.4 

30 

13 

7 

28 

7/348 

-27 

2 

-'1. 

2 

26 

30 

1 

27 

7/ 

416 

-25.5 

-41 

2 

26 

25 

2 

26 

6/ 

907 

-39 

5 

-44. 

3 

27 

22 

6 

28 

7. 

194 

.31.7 

.43.5 

26 

36.6 

350 

28 

6/154 

-42 

0 

-46.6 

30 

15 

1 

26 

8,300 

-33 

6 

-45. 

2 

26 

34 

6 

27 

8/ 

375 

-31.6 

.45 

9 

26 

33 

6 

28 

7/ 

812 

-45 

27 

23 

4 

2" 

8 

128 

-36.4 

.47 

8 

26 

39.4 

300 

28 

9/176 

-49 

4 

30 

16 

3 

28 

9/362 

-41 

1 

-49. 

8 

26 

40 

3 

27 

9/ 

447 

-38,9 

-50 

0 

26 

37 

7 

28 

8/ 

826 

-50 

5 

27 

27 

0 

28 

9. 

170 

-45.1 

-49 

2 

25 

43.6 

250 

28 

10/355 

-56 

0 

30 

18 

8 

26 

10/582 

-48 

26 

46 

3 

27 

10/ 

674 

-47,5 

26 

45 

2 

27 

10/ 

016 

-53 

6 

27 

26 

9 

28 

lo- 

369 

-51.4 

26 

48.1 

200 

28 

U/756 

-61 

1 

30 

17 

8 

?8 

12/027 

-55 

3 

26 

51 

1 

27 

12/ 

120 

-55.9 

26 

4» 

1 

26 

11/ 

454 

-53 

1 

27 

26 

0 

28 

ll 

803 

-55.0 

26 

48.8 

175 

28 

12/587 

-59 

3 

30 

18 

9 

26 

12/873 

-58 

3 

26 

50 

4 

27 

12/ 

962 

-59,8 

26 

47 

6 

25 

12/ 

298 

-52 

5 

26 

25 

8 

28 

12< 

655 

-55.6 

26 

42.6 

150 

28 

13/560 

-56 

9 

30 

18 

8 

28 

13/638 

-60 

9 

26 

44 

4 

27 

13/ 

916 

•63,6 

26 

43 

0 

23 

13/ 

306 

-52 

7 

26 

24 

2 

28 

13' 

633 

-57.5 

26 

41.9 

125 

28 

14/713 

-58 

2 

30 

16 

7 

26 

14/961 

-64 

7 

26 

36 

7 

27 

15/ 

022 

-68.5 

26 

3' 

3 

22 

14, 

470 

-54 

2 

26 

23 

4 

26 

14/ 

777 

-61.0 

26 

38.6 

100 

28 

16/111 

-60 

1 

30 

13 

4 

28 

16/308 

-69 

3 

26 

30 

6 

27 

16. 

344 

-73.0 

26 

24 

8 

21 

15. 

898 

-56 

7 

26 

21 

4 

25 

16. 

160 

-64.6 

26 

28.8 

BO 

28 

17/496 

-61 

4 

30 

10 

0 

25 

17,642 

-69 

6 

26 

21 

3 

26 

17/ 

636 

•74.8 

26 

IK 

7 

21 

17/ 

308 

-58 

0 

26 

18 

4 

22 

17, 

521 

-64.9 

26 

21.3 

70 

28 

18/327 

-61 

3 

31 

8 

5 

24 

18,442 

-68 

0 

27 

15 

9 

25 

18/ 

418 

-72.2 

26 

13 

3 

20 

18/ 

142 

-58 

7 

26 

16 

0 

22 

18. 

337 

-64.4 

26 

19.8 

60 

28 

19/264 

-61 

2 

32 

7 

5 

24 

19,374 

-65 

7 

26 

11 

9 

23 

19, 

332 

-69.8 

26 

10 

0 

20 

19/ 

110 

-58 

9 

27 

14 

I 

21 

19/ 

281 

-62.9 

26 

16.7 

50 

2" 

20/415 

-61 

5 

33 

5 

5 

23 

20,494 

-62 

3 

26 

11 

1 

23 

20/ 

433 

-64.8 

26 

7 

5 

20 

20/ 

254 

-59 

1 

27 

15 

6 

21 

20/ 

411 

-60.4 

26 

14.6 

to 

28 

21/600 

-60 

9 

34 

5 

4 

23 

21,885 

-58 

8 

26 

6 

9 

21 

21/ 

616 

-60,0 

25 

7 

20 

21/ 

653 

-59 

1 

27 

12 

1 

20 

21. 

804 

-56.8 

26 

14.5 

30 

26 

23/590 

-60 

6 

35 

4 

4 

22 

23,711 

-54 

6 

27 

10 

7 

21 

23, 

632 

•56,0 

27 

4. 

5 

16 

23/ 

461 

-58 

3 

27 

11 

0 

18 

23' 

625 

-55.2 

26 

15.1 

25 

2* 

24/724 

-60 

2 

35 

4 

6 

22 

24,863 

-53 

0 

27 

6 

9 

20 

24, 

786 

-54.5 

28 

3 

18 

24/ 

614 

-56 

8 

27 

15 

2 

18 

24/ 

793 

-53.4 

26 

16.5 

20 

21 

26/122 

-59 

1 

33 

5 

4 

22 

26/330 

-49 

8 

27 

6 

3 

18 

26/ 

216 

-51.3 

31 

^, 

2 

17 

26/ 

034 

-56 

5 

27 

17 

6 

18 

26/ 

240 

-50.3 

26 

15.2 

15 

18 

27/914 

-17 

e 

32 

6 

0 

22 

28/231 

-45 

9 

26 

7 

0 

16 

28/ 

116 

-47.2 

26 

1  . 

5 

12 

27/ 

913 

-53 

8 

27 

22 

1 

l5 

26. 

137 

-47.4 

25 

16.7 

10 

19 

30/955 

-43 

0 

24 

14 

1 

11 

30/ 

829 

•45.3 

8 

30. 

836 

-42,0 

7 

10 

33/353 

-39 

4 
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RAWINSONDE  DATA 


Average  monthly  values 

 FgBRUARV  1977 


•                CiRIBOUj  HE 
986  HB 

centbeville.  al 

1005  HS 

CHARLESTON,  SC 
1018  H8 

CHATHAH,  HA 
1010  HB 

CHIHUAHUA,  MEXICO 
859  HB 

standard  pressure 

surface  mb. 

No.  of  observations 

Dynamic  height 
meters 

Temperature  'C 

Dew  Point  'C  t 

Resultant 
Wind 

No.  of  observational 

Dynamic  height 
meters 

Temperature  *C 

Dew  Point  'C  t 

Resultant 
Wind 

Dynamic  height 
meters 

Temperature  'C 

Dew  Point  'C  t 

Resultant 
Wind 

c 

Dynamic  height 
meters 

Temperature  X 

Dew  Point  'C  t 

Resultant 
Wind 

e 

JH 

Z 

Dynamic  height 
meters 

Temperature  °C 

Dew  Point  X  t 

Resultant 
Wind 

Direction  1 
tens  of  deg.  | 

Speed  m.p.s. 

Direction 
tens  of  deE. 

Speed  m.p.s 

Direction 
tens  of  dee. 

Speed  m.p.s. 

I  No.  of  observat 

1  Direction 
tens  of  deg. 

Speed  m.p.s. 

Direction 
tens  of  deg. 

Speed  m  p.s 

SFC 
1000 
950 
900 
890 

eoo 

7.'0 
700 
650 
600 
550 
500 
<.50 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 
60 
50 
40 
30 
25 
20 
15 
10 
7 

28 

28 
28 
28 
28 
28 
^8 
28 
28 

ie 

28 
28 
28 
28 
2» 
28 
28 
2" 
27 
25 
23 
21 
21 
21 
?1 
1*^ 
17 
15 
15 
13 
8 

191 

473 
887 
1<324 
1<787 
2.277 
2.796 
3.350 
3.942 
4,577 
5.261 
6.002 
6,811 
7.  708 
8.712 
9.685 
11,318 
12,181 
13,184 
14,341 
15,767 
17, 187 
16,033 
19,006 
20,152 
<:1,559 
23,374 
24,519 
25,938 
27,771 
30,424 

-13.4 

-11.6 
-12.1 
-12.7 
-13.4 
-15.1 
-17.2 
-19.4 
-22.3 
-25.9 
-30.5 
-35.7 
-41.5 
-47.4 
-52.4 
-54.3 
-53.2 
-51.8 
-52.6 
-53.6 
-55.1 
-56.6 
-57.2 
-58.2 
-58.2 
-58.2 
-57.6 
-55.6 
-55.9 
-53.4 
-49.5 

-17.4 

-14.1 
-14.9 
-16.0 
-17.2 
-20.2 
-23.3 
-25.4 
-28.0 
-32.8 
-37.4 
-41.0 
-43.4 

30 

30 
30 
29 
28 
28 
27 
27 
27 
27 
27 
27 
27 
26 
26 
27 
27 
27 
26 
27 
26 
27 
27 
27 
27 
26 
26 
26 
26 
25 

1.6 

3.8 
4.4 

4.9 
6.1 
7.7 
8.2 
10. 8 
12.1 
13.1 
14.2 
15.4 
17.5 
19.  5 
20.9 
23.6 
23.5 
22.7 
23.5 
23.2 
21.0 
20.4 
l9.6 
18.9 
18,8 
18.1 
22.3 
24.6 
27.4 
36.8 

24 
17 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
73 
23 
23 
22 
21 
21 
21 
20 
20 
17 
6 

140 
199 
596 
1,036 
1,499 
1,988 
2,504 
3,050 
3,631 
4,250 
4,914 
5,628 
6,402 
7,247 
8,  181 
9,223 
10,421 
11,853 
12,7o3 
13,676 
14,8i3 
16,161 
17,535 
18,347 
19,287 
20,410 
21,799 
23,608 
24,774 
26,217 
28,112 
30.841 
33,289 

2.7 
2.7 
4.9 
4.0 
2.4 
.7 
-1.7 
-4.4 
-7.4 
-10.9 
-14.9 
-19.9 
-25.2 
-31.6 
-38,2 
-45,3 
-52.1 
-55,3 
-56.7 
-58.7 
-61,8 
-65,5 
-66.1 
-65.3 
-65.0 
-61.8 
-59.6 
-56,0 
-53.6 
-50.3 
-46. 1 
-41,5 
-36,9 

-4.0 
-6.2 
-4.7 
-6.8 
-9.4 
-12.6 
-14.8 
-17.5 
-20.2 
-24.2 
-29.6 
-33.9 
-38.0 
-44 . 6 
-47.8 

35 
04 
29 
28 
28 
28 
26 
28 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
?6 
26 
27 
27 
27 
26 

.7 
2.0 
2.4 
5.4 
7.9 
10.2 
11.6 
13.3 
15.6 
16.1 
22.3 
24.6 
26.9 
30.8 
34 . 8 
40.6 
48.5 
57.1 
55.7 
50.1 
40.2 
30.2 
23.0 
19.3 
16.1 
12.2 
10.7 
13.8 
13.6 
15.0 
18.2 

28 
28 
28 
28 
28 
28 
28 
28 
28 
26 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
27 
27 
27 
25 
24 
23 
15 

13 
161 
583 
1,026 
1.491 
1.982 
2.501 
3,050 
3.633 
4.255 
4,923 
5,641 
6,418 
7,268 
8,209 
9,260 
10,466 
11,902 
12.752 
13,725 
14.859 
16.222 
17,568 
18,376 
19,315 
20,437 
21,828 
23,645 
24,811 
26,260 
28,147 
30,870 

3.6 
7,5 
6.9 
5.1 
3.4 
2.1 
-,2 
-3,2 
-6,1 
-9,5 
-13.4 
-18,5 
-23,9 
-29,9 
-36,3 
-43,6 
-50,9 
-54,9 
-56,3 
-58,8 
-62,5 
-66,5 
-67,1 
-65,7 
•  64,4 
-61,7 
-59,4 
-55,7 
-53,3 
-50.6 
-47,4 
-43.3 

-1.1 
-2.8 
-9.8 
-6,6 
-9,9 
-12.6 
.16.6 
-16,6 
-21.6 
-23,8 
-27,6 
-33.0 
.36,1 
.43.4 
.47.3 

25 
26 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 

i.l 
1.8 
4.9 
7.0 
».6 
11  .4 
1'.7 
16.  1 
1'.  1 
27.7 
29.5 
27.7 
31.0 
35.6 
4n ,  5 
47.4 
54.9 
5».0 
55.7 
5n,4 
43.5 
34,6 
26.5 
22.1 
ll'.2 
19.2 
13.9 
13.6 
1>.9 
11.9 

i;.3 

16.1 

28 
23 
28 
28 
28 
28 
28 
28 
28 
28 
28 
26 
28 
28 
28 
28 
27 
27 
25 
24 
23 
22 
21 
21 
20 
19 
19 
16 
17 
17 
15 
6 

16 
121 
502 
928 
1,376 
1,649 
7,349 
7,879 
3,442 
4,043 
4,688 
5,381 
6,134 
6,956 
7,  670 
8,694 
10.081 
11,515 
12.362 
13,  366 
14,538 
15.961 
17, 344 
18,179 
19,144 
20,789 
21,690 
23,514 
24,663 
26,091 
27,954 
3n,59o 

-2.9 
-2.5 
-4.0 
-5.0 
-6.2 
-7.9 
-9.8 
-12.7 
-15.2 
-18.3 
-22.3 
-27,2 
-31.8 
-37.4 
-43.0 
-48,7 
-52.9 
-53.7 
-52.4 
-53.6 
-55.9 
-58.5 
-59.7 
-59.8 
-59.  1 
-59.0 
-58.4 
-57.  1 
-55.8 
-53.2 
-51.0 
-47.3 

-6.6 
-7.5 
-8.9 
-10.7 
-13.3 
-15.1 
-18.3 
-21,0 
-29,6 
-29,7 
-33,9 
-37.3 
-40.2 
-42.9 
-44 , 7 

26 
26 
28 
27 
27 
27 
27 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 

2.0 
2.5 
7.0 
9.4 

11.9 
14.4 
16.2 
17.8 
19.4 
22.7 
24.4 
26.3 
29.5 
31.2 
34.3 
37,1 
39.5 
38.5 
35.5 
34.5 
32,1 
27.1 
23.2 
21.5 
18.6 
17.0 
15.3 
17.0 
19,1 
22,3 
27.5 

28 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
26 
25 
25 
24 
13 

1,428 

1.513 
2.014 
2.542 
3,  101 
3,693 
4,323 
4,998 
5,723 
6,508 
7,364 
8.311 
9,365 
10-575 
12.013 
12.662 
13,830 
14,953 
16,296 
17,619 
18.412 
19,333 
20,440 
21,817 
23.627 
24,786 
26,225 
28, 106 
30,78  7 

3.8 

6.6 
7.5 
4.6 
1.2 
-2.4 
-6.6 
-10.9 
-15.9 
-21.6 
-26.3 
-35.3 
-42,6 
-50.0 
-95.6 
-57.2 
-60.6 
-65.1 
-7o.O 
-71,0 
-7o.l 
-67,6 
-64.4 
-60.8 
-56.4 
-54.1 
-52.1 
-46.1 
-45.2 

.9.3 

.6.9 
-7.3 
-10.0 
•  13.6 
.17.6 
.23.6 
.28.0 
.32.7 
.37,4 
.42.9 
.47 . 6 
.49.4 

27 

28 
29 
26 
27 
26 
27 
28 
28 
28 
28 
27 
28 
28 
28 
28 
27 
28 
28 
28 
28 
28 
28 
27 
26 
26 
26 
27 

.9 

1.2 
2.7 
3.6 
5.0 
7.1 
9.8 
12.6 
14.5 
17.1 
19.6 
22.3 
27.4 
29.8 
31.5 
37.7 
30.5 
28.1 
22.1 
18.4 
13.4 
9.3 
6.3 
6.2 
10.4 
12.0 
13.8 
14.3 

»                COLO  84y,  4K 
982  HB 

DSYTON,  OH 
980  HB 

DEL  RIO.  TX 
982  HB 

DENVER,  CO 
837  NB 

DODGE  CITY.  KS 
925  HB 

SFC 
1000 
950 
900 
850 
SOO 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
90 
70 
60 
50 
40 
30 
25 
20 
19 
10 

27 

27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
2! 
25 
24 
24 
U 
11 
11 

8 
8 
6 
5 

30 

296 
727 
1,  177 
1.649 
2.146 
2.669 
3,224 
3,813 
4.442 
5,118 
5,848 
6,647 
7,535 
8,^  30 
9,698 
11,147 
12,016 
13,028 
14,224 
15,693 
17, 173 
18,046 
19,053 
20.233 
21,687 
23,549 
24,721 
26,227 

.6 

-.1 
-3.1 
-6.4 
-9.1 
-12.2 
-15.9 
-19.8 
-24.0 
-28.6 
-33.7 
-38.9 
-44.1 
-49.6 
-54.2 
-53.1 
-50.5 
-49.8 
-48.4 
-48.6 
-48.2 
-49.7 
-50.0 
-50.5 
-50.8 
-51.9 
-52.3 
-50.4 
-47.6 

-1.8 

-2.7 
-5.7 
-9.4 
-14.4 
-19.5 
-23.9 
-26.1 
-32.  1 
-36.1 
-38.9 
-41.6 

16 

16 
16 
16 
16 
17 
18 
18 
16 
18 
18 
17 
17 
17 
16 
18 
17 
18 
18 
19 
18 
18 
19 
18 

3.1 

4.2 
5.2 
5.1 
5.9 
6.2 
6.6 
6.9 
7.5 
8.2 
9.1 
10.0 
10.6 
10.8 
11.3 
10.7 
8.9 
9.7 
10.6 
10.3 
9.6 
8.7 
7.5 
6.9 

28 

28 
28 
28 
28 
26 
26 
26 
28 
28 
28 
28 
27 
27 
27 
26 
25 
25 
25 
23 
21 
19 
17 
14 
12 
11 
11 
7 
6 
5 

299 

540 
968 
1,417 
1,890 
2,390 
2,920 
3,484 
4,067 
4,733 
9,430 
6,165 
7,009 
7,921 
8,940 
10,125 
11,542 
12.397 
13.386 
14,525 
15,931 
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8 

25 

3.2 

800 

28 

2/040 

12 

4 

5. 

6 

09 

4 

5 

28 

1/963 

I 

2 

-11 

0 

28 

9 

8 

27 

1, 

870 

-7 

5 

-14 

5 

28 

14 

3 

28 

2, 

038 

13 

9 

-1. 

0 

08 

7 

6 

26 

2 

042 

10 
8 

4 

-2 

1 

25 

5.0 

750 

28 

2/579 

9 

9 

5 

10 

3 

6 

28 

2/409 

-1 

3 

-13 

2 

27 

11 

2 

27 

2, 

371 

-9 

5 

-17 

2 

28 

16 

6 

28 

2, 

580 

12 

6 

.8. 

5 

OS 

6 

2 

28 

2> 

578 

2 

-7 

2 

26 

6.5 

700 

28 

3/151 

7 

4 

-5. 

4 

12 

2 

2 

28 

3/047 

-3 

7 

-17 

8 

28 

13 

2 

27 

2, 

902 

-U 

9 

.20 

1 

27 

0 

28 

3, 

156 

9 

6 

-12. 

1 

08 

5 

7 

28 

3, 

144 

4 

9 

-9 

1 

26 

8.3 

650 

28 

3/758 

5 

2 

-11- 

8 

22 

8 

28 

3,629 

-6 

6 

-21 

6 

27 

15 

3 

27 

3, 

467 

-14. 

5 

.23 

1 

27 

\: 

8 

28 

3,767 

6 

6 

-14. 

7 

07 

4 

1 

28 

3, 

745 

1. 

7 

-12 

7 

26 

10.2 

600 

28 

4/409 

2 

1 

-16. 

24 

2. 

6 

28 

4,250 

-10 

3 

-24 

5 

27 

17 

9 

27 

4,069 

-18. 

3 

.27 

6 

27 

21 

7 

28 

420 

3 

2 

-l7. 

9 

06 

2 

9 

28 

4, 

386 

-!• 

9 

-14 

8 

26 

12.3 

550 

2« 

5/106 

-1 

7 

-21 

5 

24 

2 

28 

4,9i5 

-14 

5 

-28 

6 

27 

21 

0 

27 

4, 

714 

-22 

1 

.34 

1 

27 

24 

I 

28 

5, 

120 

4 

-21. 

0 

03 

3 

4 

28 

5 

074 

-5 

9 

.21 

1 

25 

14.7 

500 

28 

5/857 

-6 

7 

-25. 

4 

24 

6 

2 

28 

5,630 

-19 

1 

-33 

5 

27 

23 

7 

27 

5, 

408 

-26. 

7 

.37.5 

27 

26 

6 

28 

5/ 

675 

-5 

9 

-25. 

8 

36 

3 

6 

28 

5, 

613 

-10. 

6 

.26 

5 

25 

18.3 

450 

28 

6/672 

-U 

9 

-30. 

0 

24 

8 

4 

28 

6,  4o7 

-24 

-37 

9 

?7 

26 

7 

27 

6, 

161 

-31 

6 

.40 

7 

27 

3" 

6 

28 

6/692 

-11 

1 

-30. 

1 

34 

4 

7 

28 

6, 

616 

-15 

6 

.32 

1 

25 

21.2 

400 

28 

7/563 

-17 

7 

-35. 

0 

24 

10 

2 

28 

7/254 

-30 

3 

-44.0 

27 

26 

9 

27 

6, 

984 

-37. 

4 

.45 

4 

27 

33 

2 

28 

7/586 

-17 

3 

-35. 

3 

34 

6 

7 

28 

7, 

495 

-21. 

2 

.36 

0 

25 

25.6 

350 

28 

8/551 

-25 

1 

-40. 

9 

24 

12 

0 

28 

8/194 

-37 

0 

-46.6 

26 

31 

3 

27 

7, 

896 

-43. 

0 

.45 

5 

27 

37 

2 

27 

8/ 

576 

-24 

2 

-41. 

1 

33 

10 

4 

28 

8, 

471 

-27 

7 

.42 

0 

25 

29.0 

300 

28 

9/648 

-34 

0 

-47 

0 

25 

13 

6 

26 

9/2<,l 

-44 

6 

76 

36 

2 

25 

8/ 

941 

-48 

6 

27 

41 

1 

27 

9/ 

679 

-32 

1 

-47. 

8 

32 

12 

8 

28 

9, 

556 

-36 

0 

.49 

1 

26 

32.6 

250 

27 

10/899 

-43 

7 

26 

16 

2 

28 

10/442 

-51 

7 

26 

41 

0 

25 

10/ 

125 

-53 

4 

27 

43 

3 

27 

10/ 

942 

-41 

2 

32 

14 

4 

28 

10, 

799 

-45 

6 

26 

36.2 

200 

27 

12/362 

-54 

9 

26 

18 

4 

28 

11/873 

-55 

9 

26 

52 

4 

25 

11/ 

556 

-54 

0 

27 

47 

0 

27 

12/ 

421 

-52 

6 

32 

13 

8 

28 

12, 

253 

-55 

6 

26 

35.6 

175 

27 

13/204 

-60 

7 

26 

17 

6 

26 

12,722 

-56 

7 

26 

51 

6 

25 

12/ 

416 

-53.1 

27 

42 

6 

27 

13/ 

271 

-59 

1 

32 

13 

5 

26 

13, 

094 

.60. 

8 

26 

34.5 

150 

26 

14/150 

-66 

2 

25 

15 

8 

26 

13,694 

-59 

0 

26 

47 

5 

25 

13/ 

4o9 

.53.6 

26 

3° 

7 

27 

14, 

221 

-66 

5 

32 

12 

9 

28 

14 

042 

-65 

2 

26 

32.6 

125 

26 

15/241 

-71 

7 

25 

14 

8 

28 

14,829 

-62 

5 

26 

40 

9 

25 

14/ 

576 

-55. 

9 

27 

34 

9 

27 

15/ 

303 

-74 

3 

32 

11 

2 

27 

15, 

14u 

-69 

9 

26 

28.3 

100 

24 

16/540 

-77 

0 

25 

10 

5 

28 

16,192 

-66 

6 

26 

29 

0 

24 

15/ 

986 

-59. 

0 

26 

29 

8 

26 

16, 

580 

-81 

0 

33 

8 

5 

27 

16/ 

453 

-74. 

6 

26 

22.2 

80 

22 

17/813 

-79 

3 

24 

6 

5 

25 

17,537 

-66 

9 

27 

23 

2 

24 

17/ 

383 

-59. 

8 

27 

23 

8 

25 

17/ 

825 

-83 

0 

33 

3 

3 

27 

17, 

741 

-76. 

8 

26 

16.7 

70 

1« 

18/577 

-77 

9 

24 

2 

24 

18,342 

-66 

5 

26 

18 

7 

24 

16/ 

216 

•  60. 

4 

27 

21 

0 

23 

18/ 

572 

-80 

2 

34 

9 

25 

18, 

512 

-74. 

1 

26 

11.6 

60 

17 

19/472 

-73 

5 

26 

1 

2 

24 

19,278 

-65 

2 

26 

15 

6 

24 

19. 

176 

-59. 

4 

27 

17 

6 

23 

19/ 

457 

-74 

0 

24 

3 

25 

19, 

420 

-7o. 

1 

26 

9.3 

50 

17 

20/558 

-66 

2 

06 

9 

24 

20,396 

-62 

7 

26 

11 

9 

24 

20/ 

322 

-59. 

0 

27 

14 

2 

22 

20/ 

541 

-67 

4 

13 

7 

25 

20/ 

520 

-64. 

5 

27 

3.9 

40 

17 

21/930 

-61 

3 

07 

3 

1 

24 

21,779 

-60 

4 

26 

U 

6 

23 

21/ 

727 

-59. 

0 

27 

U 

0 

21 

21/ 

906 

-61 

5 

11 

2 

2 

25 

21/ 

899 

-60. 

2 

29 

1.9 

30 

17 

i3/733 

-56 

9 

08 

7. 

24 

23,584 

-57 

6 

26 

13 

7 

22 

23/ 

535 

•57. 

2 

26 

I'- 

0 

21 

23, 

706 

-57 

8 

08 

7 

5 

23 

23/ 

712 

-56. 

0 

01 

2.9 

25 

16 

24/903 

-53 

5 

08 

9 

2 

24 

24,74i» 

-54 

8 

26 

16 

1 

21 

24, 

686 

-55. 

9 

26 

ll 

6 

20 

24, 

862 

-54 

5 

08 

10 

1 

22 

24/ 

876 

-53. 

2 

05 

3.7 

20 

13 

26/349 

-49 

7 

08 

9 

1 

24 

26,180 

-51 

9 

26 

17 

6 

20 

26, 

105 

-53. 

6 

20 

26, 

306 

-49 

9 

09 

11 

9 

21 

26/ 

325 

-50. 

4 

08 

4.2 

15 

10 

2e.2<.4 

-47 

S 

11 

8 

4 

22 

28,065 

-47 

8 

26 

18 

5 

20 

27, 

970 

-50. 

2 

25 

2? 

6 

19 

28, 

204 

-47 

09 

11 

2 

20 

28/ 

215 

-46. 

4 

12 

3.0 

10 

5 

30/947 

-43 

1 

16 

30,767 

-43 

9 

25 

20 

7 

11 

30, 

622 

-45. 

9 

16 

30, 

908 

-44 

0 

09 

7 

4 

13 

30/ 

911 

-42. 

6 

7 

6 

33/149 

-39 

5 

5 

33/ 

328 

-37 

5 

-  21  - 
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Aveiage  monthly  values 

 FEBRUARY  1977 


KING  SiLMCN. 

AK 

KDROR.  CAROLINE 

IS. 

KUTZEBUE,  AK 

KWAJALEIN. 

MARSHALL  IS. 

LAKE  CHARLES. 

LA 

986 

H6 

* 

1007 

MB 

1003 

MB 

1011 

MB 

1019 

MB 

Resultant 

Resultant 

Resultant 

Resultant 

Resultant 

c 

Wind 

o 

- 

O 

Wind 

c 

o 

Wind 

U 

Wind 

O 

Wind 

p 

V 

S 

O 

Standard  pres: 
GurTace  mb. 

No,  of  observa 

Dynamic  heig 
meters 

Dew  Point  'C 

Direction 
tens  of  deg. 

Speed  m.p.8. 

No,  of  observa 

- 

\ 
c 

a 

u 

5 

a» 
E 

Temperature 

Dew  Point  'C 

Direction 
tens  of  dee. 

Speed  m.p.s. 

No.  of  observe 

Dynamic  heig 
meters 

Temperature  ' 

p 

0. 
i 
Q 

iz 

^  £ 

Speed  m  p,s. 

1  No.  of  observi 

Dynamic  heig 

Temperature  * 

Dew  Point  'C 

1  Direction 
tens  of  deg. 

Speed  m.p.s. 

1  No.  of  observi 

1  Dynamic  heig 

£ 
g 

Temperature 

Dew  Point  'C 

1  Direction 
tens  of  deg. 

Speed  m,p,s. 

SFC 

26 

15 

-1 

1 

-4 

1 

09 

2 

4 

26 

30 

26 

9 

23 

.7 

07 

4 

0 

28 

5 

•  15 

6 

•  IB 

5 

04 

2 

28 

5 

6.3 

4 

4 

06 

1.1 

1000 

26 

91 

26 

3 

23.3 

07 

4 

9 

17 

69 

-17 

6 

-21 

9 

04 

7 

7 

28 

164 

10.3 

2 

3 

09 

1.1 

9?0 

26 

330 

6 

-3 

.3 

11 

9 

9 

26 

943 

22 

9 

21 

.0 

07 

9 

2 

28 

416 

-10 

6 

-14 

1 

09 

4 

4 

28 

590 

9.3 

.1 

4 

19 

2.0 

900 

26 

762 

-1 

8 

-6 

0 

12 

6 

7 

26 

1. 

014 

20 

0 

16 

.9 

08 

10 

3 

26 

634 

-10 

6 

•  14 

2 

09 

A 

1 

28 

1, 

036 

8.1 

.4 

7 

23 

3.3 

S90 

26 

U215 

-4 

6 

-8 

6 

13 

7 

7 

26 

1. 

506 

17 

6 

10 

.  4 

08 

9 

7 

26 

1, 

275 

-10 

4 

-16 

3 

09 

2 

28 

1, 

506 

6.7 

.7 

8 

26 

5.4 

800 

26 

1^690 

-7 

4 

-11 

6 

14 

8 

7 

26 

2. 

024 

16 

0 

5.2 

09 

6 

3 

26 

1. 

740 

-12 

2 

-19 

8 

10 

? 

9 

28 

2, 

004 

4.1 

.9 

6 

27 

7.2 

7!0 

26 

2»  190 

-10 

3 

-15 

7 

15 

9 

4 

26 

2. 

571 

13 

5 

.2 

09 

2 

26 

2. 

231 

>1S 

1 

>22 

5 

11 

2 

3 

28 

2, 

526 

1.4 

•  12 

4 

28 

9.2 

700 

26 

2<7lB 

-13 

7 

-19.7 

15 

9 

3 

26 

3. 

149 

10 

2 

-1 

.6 

09 

7 

4 

28 

2. 

750 

-18 

0 

-26 

2 

14 

? 

1 

28 

3, 

076 

-1.5 

-17 

2 

28 

11.2 

690 

26 

3»277 

-17 

6 

-23 

0 

14 

9 

7 

26 

3. 

762 

7 

0 

.0 

09 

6 

0 

26 

3.301 

-21 

2 

.29 

5 

16 

J 

9 

26 

3, 

665 

-4.6 

-20 

3 

27 

13.9 

600 

26 

3/872 

-21 

6 

-27.1 

14 

10 

2 

26 

4. 

416 

3 

5 

-7.3 

09 

9 

2 

26 

3. 

687 

-24 

6 

-33 

0 

16 

3 

4 

29 

4, 

292 

-7.9 

-24 

6 

27 

17.6 

550 

26 

4/506 

-26 

5 

-33 

0 

14 

10 

1 

27 

5. 

117 

4 

-9 

.9 

10 

8 

9 

26 

4. 

515 

-26 

6 

-37 

2 

18 

9 

28 

4, 

962 

-12.1 

-28 

9 

27 

20.2 

500 

26 

5.169 

-31 

3 

-37.8 

15 

10 

8 

27 

5. 

874 

■  4 

5 

-14 

.2 

10 

9 

1 

29 

5. 

190 

-33 

6 

-41 

5 

19 

4 

9 

28 

5, 

684 

-17.0 

-32 

4 

27 

22.4 

«)0 

26 

5.927 

-36 

7 

-42 

3 

15 

11 

5 

27 

6.697 

-9 

4 

-19.5 

10 

6 

4 

29 

5. 

922 

-36 

6 

-44 

0 

19 

5 

7 

28 

6, 

466 

.22.6 

-36 

7 

26 

23.6 

400 

26 

6.732 

-42 

9 

-49.0 

15 

12 

7 

27 

7. 

599 

-14 

4 

-27.6 

10 

9 

7 

28 

6. 

721 

-44 

4 

19 

6 

7 

28 

7, 

319 

-29.4 

-43 

5 

26 

26.2 

390 

2'i 

7,622 

-49 

5 

16 

13 

1 

27 

8. 

600 

-21 

4 

-34.3 

10 

9 

7 

27 

7, 

607 

-50 

4 

19 

7 

0 

26 

8, 

263 

-35.5 

-48 

5 

26 

31.6 

300 

26 

8.616 

-54 

8 

17 

15 

4 

27 

9. 

714 

-29 

9 

-41 

.7 

10 

10 

1 

27 

6. 

595 

-56 

9 

19 

7 

9 

28 

9, 

316 

-43.1 

-48 

3 

26 

36.0 

290 

26 

9.778 

-95 

3 

17 

13 

9 

27 

10. 

966 

-40 

3 

-50 

.6 

12 

10 

7 

26 

9, 

745 

-58 

6 

16 

2 

27 

lo- 

525 

-50.2 

26 

43.1 

200 

26 

1  1.215 

-51 

5 

18 

13 

1 

27 

12. 

466 

-53 

2 

12 

13 

4 

24 

11. 

166 

-53 

3 

19 

^ 

7 

27 

ll. 

962 

-55.6 

26 

47.7 

175 

26 

12.086 

-49 

6 

18 

10 

8 

27 

13, 

313 

-60 

3 

12 

16 

7 

23 

12, 

031 

-51 

7 

20 

n 

9 

27 

12 

809 

-57.5 

26 

50.2 

190 

26 

13.097 

-49 

2 

16 

10 

7 

26 

14. 

255 

-66 

2 

12 

20 

1 

23 

13, 

034 

-50 

6 

20 

p 

7 

27 

13, 

779 

-60.0 

26 

45.7 

1J5 

26 

14.293 

-48 

9 

18 

10 

5 

26 

15, 

328 

.76 

4 

12 

24 

2 

23 

14, 

224 

-50 

3 

20 

R 

2 

26 

14, 

904 

-64.9 

26 

40.6 

100 

25 

15.758 

-49 

6 

19 

9 

8 

26 

16, 

592 

-81 

4 

U 

19 

3 

22 

15, 

684 

-50 

3 

21 

9 

6 

26 

16, 

254 

-66.1 

26 

27.9 

60 

25 

17.217 

-50 

4 

20 

6 

4 

25 

17, 

651 

-79 

2 

09 

4 

1 

22 

17, 

140 

-50 

3 

22 

7 

6 

26 

17, 

597 

-69.5 

26 

2u.7 

70 

24 

18.093 

-90 

4 

20 

7 

3 

25 

16, 

617 

-75 

1 

32 

1 

1 

22 

16, 

Oil 

-51 

0 

22 

7 

0 

24 

18, 

386 

-66.1 

27 

15.3 

60 

22 

19.100 

-51 

1 

19 

7 

1 

25 

19, 

516 

-72 

2 

29 

2 

0 

21 

19, 

006 

-51 

5 

23 

7 

4 

22 

19, 

314 

-64.9 

27 

11.9 

90 

1" 

20.283 

-52 

1 

20 

5. 

5 

25 

20, 

603 

-68 

1 

07 

1 

4 

21 

20, 

191 

-51 

8 

24 

7 

7 

22 

20, 

433 

-62.5 

27 

10.9 

40 

19 

21.723 

-53 

5 

20 

4 

3 

25 

21, 

962 

-62 

7 

09. 

14 

1 

19 

21, 

636 

-92 

9 

26 

7 

8 

22 

21, 

619 

-60.1 

27 

7.6 

30 

17 

23.578 

-54 

1 

23 

1- 

9 

24 

23, 

754 

-57 

1 

09 

24 

8 

18 

23, 

481 

-53 

7 

27 

P 

9 

22 

23, 

635 

-5J.9 

27 

13.3 

J5 

13 

24.745 

-55 

3 

36 

1. 

8 

23 

24, 

9l7 

-54 

1 

09 

26 

7 

17 

24, 

668 

-54 

0 

26 

ll 

7 

22 

24, 

796 

-54.7 

27 

12.2 

20 

10 

26.208 

-54 

7 

35 

3. 

5 

23 

26, 

363 

-49 

9 

09 

26 

9 

16 

26, 

109 

-54 

1 

26 

11 

9 

21 

26, 

234 

-91.6 

27 

14.2 

15 

22 

28, 

267 

-45 

8 

09 

25 

6 

12 

26, 

010 

-50 

6 

26 

1« 

2 

20 

28, 

120 

.47.0 

27 

13,3 

10 

18 

31, 

008 

-39 

4 

10 

12 

9 

14 

30, 

624 

-44.1 

25 

19.8 

7 

11 

33, 

472 

-34 

7 

LANDER 

.  WV 

* 

LIHUe  KAUAI, 

HI 

LITTLE 

ROCK, 

AR 

LDNGVIEW,  TX 

MCGRATH,  AK 

630 

H6 

1015 

MB 

999 

Me 

1006 

M6 

965 

MB 

SFC 

28 

1.697 

-4 

0 

-10 

3 

23 

1 

4 

26 

36 

21 

3 

18 

.6 

04 

2 

0 

28 

79 

3 

6 

-2 

1 

26 

7 

26 

124 

6 

1 

2.3 

19 

1 

6 

28 

103 

-15.1 

-17 

8 

01 

.5 

1000 

26 

163 

21 

2 

17 

.7 

05 

3 

2 

16 

213 

4 

-6 

0 

36 

9 

23 

197 

6 

4 

-.6 

20 

1 

2 

950 

26 

606 

17 

9 

15 

3 

06 

4 

6 

26 

584 

5 

3 

-4 

0 

27 

4 

5 

26 

599 

8 

6 

-3.4 

23 

3 

4 

28 

385 

-6.0 

-10 

0 

07 

3.2 

900 

26 

1, 

068 

15 

0 

1 1 

.6 

06 

4 

2 

28 

1, 

024 

3 

6 

-5 

1 

27 

7 

9 

26 

1, 

044 

6 

8 

-6.2 

25 

4 

7 

28 

806 

-5.0 

-6 

5 

10 

5.0 

850 

26 

1, 

550 

12 

5 

6 

.0 

06 

3 

4 

28 

1, 

467 

2 

1 

-6 

6 

28 

9 

9 

26 

1, 

512 

4 

6 

-8.3 

26 

6 

4 

26 

1- 

256 

-4.6 

-10 

1 

13 

4.6 

800 

2« 

1.989 

4 

-13 

3 

30 

1 

0 

26 

2, 

058 

11 

6 

-1 

.5 

07 

2 

9 

28 

1, 

975 

1 

-11 

5 

26 

11 

2 

26 

2, 

004 

2 

2 

-11.5 

27 

7 

4 

28 

1, 

733 

-7.2 

-13 

7 

15 

4.6 

790 

28 

2.503 

-2 

7 

-16 

1 

33 

3 

9 

28 

2, 

596 

9 

9 

-8 

.7 

10 

1 

8 

28 

2, 

469 

-2 

8 

-13 

9 

28 

1? 

6 

28 

2, 

523 

4 

-14.7 

27 

9 

5 

28 

2, 

234 

-10.5 

-17 

1 

16 

4.7 

700 

28 

3.047 

-5 

9 

-19 

2 

31 

6 

9 

28 

3,  166 

7 

3 

-12 

.0 

17 

7 

28 

3, 

033 

-5 

8 

-17.1 

28 

6 

28 

3, 

072 

-3 

5 

-16.6 

28 

11 

4 

28 

2, 

761 

-14.3 

-20 

3 

17 

5.7 

690 

28 

3.624 

-9 

7 

-21 

9 

32 

9 

4 

28 

3, 

772 

3 

9 

-15 

.7 

25 

1 

5 

28 

3, 

611 

-9 

1 

.21 

6 

28 

14 

9 

28 

3, 

654 

-6 

9 

-20.0 

27 

13 

3 

28 

3, 

319 

-18.2 

-23 

9 

17 

6.1 

600 

2" 

4.237 

-13 

6 

-26 

8 

32 

12 

28 

4, 

417 

1 

-19 

.5 

28 

3 

5 

26 

4, 

226 

-12 

5 

.26 

4 

28 

16 

8 

28 

275 

-10 

4 

-29.1 

28 

14 

8 

28 

3 

912 

-22.5 

-29 

2 

17 

6.7 

590 

2« 

4.893 

-18 

1 

-30 

4 

32 

14 

n 

28 

5, 

109 

-4 

0 

-23 

.0 

28 

6 

2 

28 

4, 

665 

-16 

8 

.30 

7 

28 

1« 

3 

28 

4,940 

-14 

7 

-29.1 

27 

16 

7 

28 

4 

545 

-26.9 

-33 

1 

17 

8.7 

500 

2" 

5.598 

-23 

5 

-34 

2 

32 

15 

8 

26 

5, 

854 

-9 

0 

-27 

.6 

28 

7 

6 

28 

5, 

594 

-21 

6 

.34 

8 

28 

20 

6 

28 

5, 

654 

-19 

3 

-33.9 

27 

21 

0 

28 

5 

225 

-32.0 

-36 

1 

17 

6.0 

490 

28 

6.359 

-29 

5 

-37 

3 

32 

17 

2 

28 

6, 

661 

-14 

5 

-32 

.7 

29 

10 

9 

28 

6, 

363 

-26 

5 

.39 

2 

28 

23 

3 

26 

6, 

430 

-24 

9 

-38.6 

27 

24 

6 

28 

5 

962 

-37.3 

•  40 

6 

17 

6.4 

400 

28 

7.188 

-36 

0 

-42 

1 

32 

19 

0 

28 

7, 

542 

-21 

2 

-37 

,8 

29 

13 

3 

28 

7, 

203 

-32 

6 

.44 

4 

28 

2« 

9 

26 

7, 

276 

-31 

2 

-43.6 

27 

25 

1 

28 

6 

765 

-43.4 

•  42 

2 

17 

8.6 

390 

29 

6.105 

-43 

1 

-45 

2 

32 

20 

7 

28 

8, 

516 

-28 

3 

-43 

.7 

30 

16 

7 

28 

6, 

134 

-39 

2 

.45 

7 

27 

29 

9 

28 

8, 

212 

-36 

3 

-47.2 

27 

26 

0 

28 

7, 

653 

-5o.O 

17 

9.6 

300 

28 

9.124 

-50 

3 

32 

22 

7 

26 

9, 

603 

-35 

2 

-49 

.8 

30 

22 

2 

26 

9, 

176 

-46 

7 

27 

31 

1 

28 

9, 

253 

-45 

7 

26 

30 

5 

28 

6, 

642 

-56.7 

17 

9.4 

250 

28 

10.296 

-57 

3 

31 

23 

7 

28 

10, 

652 

-43 

2 

31 

27 

5 

26 

10, 

364 

-54 

4 

27 

37 

7 

28 

10, 

447 

-53 

0 

26 

37 

5 

28 

9, 

796 

-56.6 

18 

10.5 

200 

29 

11.693 

-60 

6 

31 

21 

1 

28 

12, 

323 

-52 

8 

30 

29 

0 

25 

11, 

777 

-57.6 

27 

39 

7 

28 

11, 

872 

-56 

6 

26 

40 

5 

28 

11, 

226 

-51.9 

19 

10.7 

175 

28 

12.529 

-58 

4 

32 

21 

0 

26 

13, 

174 

-58 

3 

30 

28 

1 

24 

12, 

625 

-56.4 

27 

4n 

0 

27 

12, 

719 

-56 

9 

27 

41 

1 

27 

12, 

095 

-50.6 

19 

10.3 

190 

28 

13.504 

-96 

8 

31 

21 

5 

28 

14, 

130 

-64 

6 

30 

25 

4 

24 

13, 

602 

-57.4 

27 

37 

3 

27 

13, 

692 

-56 

9 

26 

40 

3 

27 

13, 

103 

-49.4 

19 

10. 0 

125 

28 

14.658 

-97 

7 

30 

18 

3 

26 

15, 

226 

-71 

4 

30 

20 

9 

24 

14, 

748 

-59 

8 

27 

3? 

9 

27 

14, 

827 

-62 

6 

27 

37 

5 

27 

14, 

296 

.49.6 

19 

9.9 

100 

28 

16.060 

-60 

1 

30 

15 

5 

27 

16, 

523 

-76 

3 

29 

17 

6 

24 

16, 

132 

-63 

3 

27 

26 

1 

26 

16, 

193 

-66 

2 

27 

29 

3 

27 

15, 

757 

-49.7 

20 

8.9 

90 

27 

17.451 

-61 

4 

31 

9 

1 

27 

17, 

787 

-80 

0 

29 

12 

7 

24 

17, 

495 

-65.3 

27 

1» 

7 

26 

17, 

540 

-67 

5 

27 

19 

1 

27 

17 

214 

-90.5 

21 

8.4 

70 

26 

i8.?V6 

-61 

6 

31 

8 

2 

27 

18, 

546 

-77 

6 

28 

9 

1 

23 

18, 

312 

-64 

7 

27 

11 

7 

25 

18, 

349 

-66 

2 

27 

14 

3 

27 

18, 

084 

-50.7 

21 

6.3 

60 

26 

19.232 

-61 

6 

32 

7 

7 

26 

19, 

441 

-72 

3 

26 

5 

0 

23 

19, 

298 

-63,4 

27 

1' 

3 

25 

19, 

287 

-64 

9 

27 

14 

2 

27 

19, 

099 

.50.7 

21 

6.6 

90 

29 

20.361 

-62 

1 

33 

6 

6 

25 

20, 

534 

-65 

7 

24 

2 

5 

23 

20, 

381 

-62.0 

27 

Ir 

1 

23 

20, 

406 

-62 

5 

27 

11 

8 

27 

20, 

276 

-51.3 

22 

6.8 

40 

24 

21.750 

-61 

6 

34 

5 

2 

25 

21, 

'03 

-61 

6 

29 

6 

22 

21, 

769 

-60.9 

28 

9 

6 

23 

21, 

789 

-60 

6 

28 

8 

1 

26 

21, 

719 

-52.1 

24 

6.2 

30 

21 

23.531 

-60 

9 

34 

4 

4 

23 

23, 

706 

-56 

9 

33 

2 

2 

22 

23, 

569 

-58 

4 

27 

11 

9 

23 

23,596 

-57 

0 

27 

12 

2 

25 

23, 

582 

-52.8 

26 

5.9 

25 

20 

24.670 

-60 

0 

34 

5 

0 

21 

24, 

864 

-54 

4 

30 

2 

2 

20 

24, 

722 

-56 

4 

27 

1' 

1 

22 

24, 

757 

-54 

4 

26 

15 

9 

21 

24 

769 

-52.6 

28 

6.2 

20 

16 

26.077 

-59 

4 

33 

4 

6 

20 

26, 

301 

-51 

5 

29 

1 

8 

19 

26, 

156 

-53.0 

27 

17 

0 

20 

26, 195 

-52 

0 

27 

17 

7 

14 

26, 

:i8 

-52.7 

30 

7.0 

15 

a 

27.9.,9 

-97 

2 

20 

28, 

183 

-48 

3 

27 

1 

2 

19 

26, 

028 

-48 

5 

26 

2? 

7 

16 

28, 

069 

-47 

2 

27 

20 

3 

8 

26, 

111 

-5l.l 

10 

16 

30, 

877 

-45 

4 

18 

1 

4 

15 

30, 

727 

•42.4 

26 

27 

2 

9 

30, 

792 

-43 

9 

7 

10 

33, 

289 

-40 

2 

8 

33, 

175 

-36 

1 

HAjURa.  MARSHALL 

IS. 

« 

MEDFDRO, 

DR 

MERIOA 

MEXICO 

MIAMI, 

FL 

MIDLAND,  TX 

1011 

MB 

975 

MB 

1015 

MB 

1019 

MB 

917 

M9 

SFC 

2" 

3 

28 

5 

23 

.0 

06 

6 

9 

26 

401 

1 

9 

.6 

16 

9 

28 

11 

16.7 

17 

7 

07 

1 

2 

22 

14 

6 

12.4 

33 

1 

9 

26 

674 

3.3 

•  2. 

4 

24 

1.1 

1000 

29 

96 

26 

9 

21.6 

06 

8 

3 

28 

141 

19 

7 

17.3 

07 

3 

9 

22 

166 

15 

5 

10.9 

36 

2 

3 

990 

29 

548 

23 

0 

19 

.9 

06 

11 

6 

28 

614 

6 

6 

.7 

19 

9 

28 

584 

18.2 

15 

0 

10 

9 

22 

601 

13 

7 

9.1 

02 

1 

8 

900 

2« 

1.019 

19 

8 

16 

.3 

07 

11 

6 

28 

1, 

060 

7 

0 

-1 

,7 

17 

3 

7 

28 

1, 

046 

16,0 

11 

2 

10 

3 

3 

22 

1, 

056 

11 

7 

9.0 

26 

1 

3 

26 

1, 

026 

7.1 

-1 

9 

24 

2.2 

890 

29 

1.510 

17 

1 

12.5 

08 

10 

0 

28 

I, 

528 

4 

9 

.9 

20 

4 

0 

28 

1, 

531 

13,9 

6 

9 

15 

1 

6 

22 

1, 

533 

10 

1 

-.9 

27 

4 

3 

29 

1, 

500 

6.1 

.7 

0 

27 

5.4 

800 

29 

2.02C 

16 

9 

2 

.4 

09 

7 

9 

28 

2, 

020 

2 

9 

-10 

.0 

22 

5 

3 

28 

2, 

041 

12,0 

1 

5 

20 

1 

9 

22 

2, 

036 

6 

6 

-9.0 

27 

6 

7 

29 

1> 

996 

9.4 

-10 

4 

29 

6.8 

750 

29 

2.576 

14 

7 

-2.5 

09 

8 

3 

28 

2, 

539 

5 

-13 

.6 

24 

6 

0 

26 

2, 

580 

9.3 

.2 

9 

24 

1 

8 

22 

2, 

968 

6 

6 

-6.7 

26 

8 

3 

29 

2, 

522 

2.0 

•13 

5 

29 

7.3 

700 

28 

3.156 

11 

5 

-7.0 

10 

7 

9 

28 

3, 

088 

-3 

5 

-16 

.8 

25 

7 

4 

26 

3, 

149 

6 

1 

.7 

2 

24 

7 

7 

22 

3, 

132 

3 

7 

-10.5 

26 

10 

6 

29 

3, 

074 

-1.9 

•  17 

1 

26 

8.8 

690 

29 

3.772 

8 

3 

-10 

.4 

10 

9 

3 

26 

3,669 

-7 

-19 

.6 

26 

8 

6 

28 

3, 

752 

2,7 

.11 

5 

25 

2 

22 

3, 

730 

6 

-12.7 

26 

13 

9 

29 

3, 

659 

-5.5 

•20 

4 

28 

10-7 

600 

28 

4*429 

5 

0 

-13 

.5 

09 

10 

7 

26 

4 

286 

-11 

5 

-23 

.0 

26 

10 

2 

28 

4, 

396 

6 

.17 

0 

26 

6 

1 

22 

4,369 

-3 

1 

-14.8 

26 

16 

5 

26 

4, 

292 

-9.7 

•  25 

4 

26 

13.2 

590 

29 

5.  1  34 

1 

4 

-17 

.7 

09 

12 

2 

28 

4 

949 

-16 

0 

-26 

.  3 

27 

11 

5 

28 

5, 

096 

-4 

7 

.21 

2 

26 

0 

22 

5, 

053 

-7 

2 

-21.2 

26 

20 

2 

28 

4, 

948 

-13.9 

•  29 

5 

28 

15.0 

500 

29 

5.895 

-3 

3 

-21 

.0 

09 

14 

5 

26 

5, 

661 

-20 

9 

-31 

.3 

27 

12 

5 

28 

5, 

830 

-9,4 

.26 

0 

25 

If 

0 

22 

5, 

769 

-11 

9 

-29.4 

26 

23 

0 

28 

5, 

666 

-16.6 

.33 

6 

29 

16.0 

490 

29 

6.721 

-7 

8 

-25 

•  1 

09 

15 

6 

26 

6 

432 

-26 

3 

-36 

■  1 

27 

13 

5 

27 

6, 

637 

-13 

9 

.29,3 

25 

I' 

6 

22 

6,589 

-16 

6 

-32.2 

26 

26 

6 

28 

6, 

443 

-24.2 

•  39 

4 

27 

18.1 

400 

29 

7.628 

-13 

7 

-30 

.3 

09 

13 

7 

27 

7 

269 

-32 

9 

-42 

.2 

27 

14 

7 

27 

7, 

522 

-19.5 

.34 

4 

25 

l" 

2 

22 

7, 

465 

-22 

-35.3 

26 

29 

8 

29 

7, 

290 

.30.7 

•  44 

7 

27 

20.7 

390 

28 

8.633 

-20 

3 

-36 

.1 

09 

10 

5 

27 

8 

197 

-40 

1 

-46 

.3 

28 

15 

8 

26 

6 

502 

-26.6 

.40 

7 

25 

2? 

3 

21 

8, 

433 

-29 

1 

-42.  1 

26 

35 

7 

28 

8' 

228 

.37.6 

.47 

7 

27 

24.4 

300 

29 

9.753 

-28 

5 

-43 

.4 

09 

6 

9 

27 

9 

230 

-47 

5 

26 

18 

3 

26 

9, 

593 

-35.0 

.48 

9 

25 

29 

9 

21 

9,514 

-37 

2 

-47.7 

26 

39 

9 

28 

9, 

273 

-44.4 

27 

27.7 

290 

27 

11.033 

-36 

6 

-51 

.4 

10 

6 

27 

10 

412 

-55 

6 

28 

22 

4 

26 

10, 

636 

-44.9 

25 

27 

2 

21 

10, 

748 

-47 

0 

26 

44 

0 

28 

10' 

475 

-51.3 

27 

30.6 

200 

27 

12.524 

-51 

2 

10 

6 

5 

27 

11 

8l2 

-61 

5 

29 

24 

9 

26 

12, 

295 

-55 

5 

25 

2r 

1 

21 

12, 

194 

-56 

3 

26 

49 

6 

28 

11' 

909 

-95.6 

27 

32.8 

175 

27 

13.379 

-56 

1 

10 

6 

6 

26 

12 

637 

-59 

7 

29 

24 

8 

26 

13, 

136 

-60 

9 

25 

2' 

9 

21 

13, 

032 

-61 

3 

26 

47 

1 

28 

12, 

759 

-56.4 

27 

32.0 

190 

27 

14.332 

-66 

2 

08 

9 

6 

24 

13 

6o6 

-59 

1 

29 

22 

0 

26 

14, 

082 

•65 

7 

25 

29 

9 

21 

13, 

980 

-64 

7 

26 

43 

2 

28 

13' 

736 

-57.6 

29 

30.4 

125 

27 

15.416 

-74 

0 

09 

11 

4 

23 

14 

752 

-59 

0 

29 

18 

9 

26 

15, 

176 

•71 

0 

25 

2? 

7 

21 

15, 

082 

-68 

9 

26 

36 

6 

29 

14, 

877 

-61.5 

28 

26.1 

100 

27 

16.689 

-82 

0 

08 

12 

2 

23 

16 

144 

-61 

4 

29 

14 

1 

26 

16 

478 

•76 

8 

25 

l« 

2 

20 

16, 

412 

-72 

2 

26 

30 

5 

29 

16, 

246 

-65.6 

28 

23.9 

80 

27 

17.934 

-81 

5 

09 

7 

6 

22 

17 

521 

-62 

3 

30 

10 

0 

24 

17 

751 

•78 

6 

25 

13 

5 

19 

17, 

714 

-74 

7 

26 

24 

9 

23 

17, 

598 

.66.8 

28 

17.3 

70 

26 

16.699 

-76 

1 

09 

1 

7 

22 

18 

346 

-62 

7 

30 

7 

1 

22 

16, 

519 

•76 

5 

25 

9 

9 

17 

16, 

492 

-72 

6 

26 

16 

6 

28 

18, 

405 

.66.9 

28 

14.9 

60 

29 

19.599 

-71 

8 

25 

2 

0 

22 

19 

299 

-62 

0 

31 

5 

7 

21 

19, 

417 

•72 

2 

25 

9 

9 

17 

19, 

406 

-68 

9 

26 

12 

7 

28 

19' 

341 

-65.0 

28 

11.0 

50 

25 

20.688 

-66 

7 

09 

3 

9 

22 

20 

428 

-61 

6 

33 

3 

9 

21 

20, 

509 

•65 

1 

23 

1 

5 

17 

20, 

512 

-63 

0 

26 

4 

9 

28 

20, 

459 

.63.0 

28 

7,7 

40 

25 

22.055 

-61 

9 

09 

14 

3 

21 

21 

614 

-61 

4 

35 

4 

0 

18 

21, 

667 
701 

•  60 

0 

06 

7 

4 

17 

21, 

899 

-59 

1 

26 

6 

2 

27 

21, 

634 

.61.4 

29 

7.3 

30 

25 

23.608 

-56 

Z 

09 

23 

0 

20 

23 

601 

-61 

0 

36 

3 

7 

18 

23, 

-55 

9 

07 

5 

0 

17 

23, 

720 

-55. 

4 

02 

2 

1 

27 

23, 

634 

-57.5 

27 

10.8 

25 

24 

25.022 

-53 

8 

09 

25 

6 

19 

24 

738 

-60 

2 

01 

4 

2 

18 

24, 

871 

•52 

4 

07 

6 

17 

24, 

892 

-52 

4 

07 

5 

2 

27 

24' 

794 

-55.1 

27 

14.0 

20 

24 

26.467 

-50 

4 

09 

29 

2 

18 

26 

130 

-59 

1 

35 

4 

0 

17 

26, 

323 

•49 

7 

08 

7 

17 

26, 

344 

-49 

9 

08 

4 

4 

27 

26, 

226 

-52.9 

27 

17.2 

15 

2? 

28.374 

-43 

6 

09 

24 

15 

27, 

949 

-56 

31 

5 

7 

14 

26, 

231 

•45 

8 

10 

4 

16 

29, 

234 

-46. 

9 

10 

3 

8 

23 

26, 

098 

-49.3 

27 

22.2 

10 

13 

31.129 

-36 

3 

7 

30 

960 

-51 

7 

7 

30, 

913 

•44 

1 

12 

30, 

948 

-41 

9 

22 

30, 

793 

-44.1 

26 

22.2 

7 

6 

33.601 

-32 

6 

U 

33, 

223 

-42.1 

24 

22.8 

-  22  - 


RAWINSONDE  DATA 


Aveiage  monthly  valuea 

 FEBRUARY  1977 


MEXICO 

M0N6TT, 

MO 

NASHVILLE, 

TN 

* 

NOME,  AK 

NORTH  Platte, 

NE 

967 

N8 

966 

MB 

998 

MB 

998 

MB 

917 

MB 

Resultant 

Resultant 

c 

Resultant 

c 

Resultant 

Resultant 

3 

e 

Wind 

c 

O 

Wind 

o 

Wind 

U 

Wind 

Wind 

^mperature  "C 

X 

Jc 

■c 

S 

^  6 

«  U 

"5) 

E  B 

a  « 

U 

c 

*S 

d 
E 
■o 

> 
o 

■2 

U 

« 

mperature 

U 
c 

s 

i 

ft 
c"c 
.2*- 
tj  ^ 

e 

6 
» 

i 

9 

■  J 

X 

V 

i 

5 
D. 
E 

c 

'5 

0. 

i 

rection 
IS  of  deg. 

d. 
E 

-D 
u 

> 
_ 

9 

-- 
ji 

i 

B 

S 

a. 

e 

w  Point  "C 

6„_ 

'Z  0 

%  (0 

E 
« 

« 
xt 

x: 

E 
c 

% 

a. 
E 

e 
Cu 
i 

rection 
IS  of  dee. 

E 
•0 

«  ^- 

d 

a. 

d 

X 

d 

d 

>• 

e 

d 

>, 

Q. 

Z 

Q  E 

e- 

a 

qI 

VI 

Z 

o 

E 

a 

qS 

CO 

Z 

Q 

e 

— 

O 

52 

— 

Z 

e 

 — 

a 

qJ: 

CO 

— 

Z 

E 

 — 

— 

0 



CO 

 — 

 SBC 

— 

423 

9 

9 

6 

7 

33 

2 

26 

438 

- 

-3.7 

24 

26 

180 

2 

-6 

2 

23 

28 

9 

-14.3 

05 

4 

28 

847 

•6 

-10 

2 

31 

1.7 

1000 

i  1 

225 

_4 

-10 

2 

33 

12 

50 

Ti 

-16.5 

950 

28 

594 

1 1 

5 

8 

34 

1 

26 

962 

1 

-3 

.8 

27 

28 

571 

-6 

7 

26 

26 

386 

'7 

-12.0 

900 

2f 

1,047 

10 

3 

1 

16 

28 

1, 

005 

1 

-5 

.6 

76 

B 

28 

1, 

004 

•  8 

9 

27 

28 

807 

-12.  1 

09 

26 

1, 

Oil 

-7 

1 

30 

890 

28 

1-523 

9 

9 

-1 

0 

18 

1 

■ 

28 

1, 

464 

- 

-7.8 

79 

8 

28 

1, 

498 

-11 

5 

27 

l** 

28 

1, 

250 

-13.6 

10 

- 

26 

1, 

455 

-6 

5 

32 

9.8 

27 

2i025 

8 

-5 

7 

23 

2 

28 

1, 

948 

-1 

r 

-17 

.6 

29 

1 0 

28 

1, 

938 

-4 

-14 

9 

28 

1  7 

28 

1, 

718 

-17.3 

1 1 

28 

1, 

942 

_r 

-11 

1 

11.9 

790 

27 

2»556 

6 

.8 

9 

25 

28 

2, 

459 

-3 

-14 

.9 

29 

1 2 

7 

26 

2/ 

446 

B 

-l7.3 

27 

1*- 

2 

28 

2, 

211 

~i  3 

g 

-21.3 

12 

26 

2, 

454 

-4 

-14 

3 

12.7 

700 

27 

3'  119 

3 

2 

-13 

1  127 

6 

28 

3, 

001 

-6 

-17.5 

79 

1 4 

28 

2/ 

984 

-19 

8 

27 

Ifr. 

* 

28 

2, 

732 

-24.7 

12 

2 

26 

2, 

995 

-17 

3 

32 

13.3 

690 

27 

3<7l5 

-16 

3 

27 

28 

3, 

576 

-9 

-21 

.9 

29 

15 

26 

3, 

557 

-10 

9 

-22 

9 

27 

1"  . 

28 

3, 

265 

-28.8 

14 

26 

3, 

569 

Tn 

-21 

0 

32 

1  ^  *n 

600 

27 

4.350 

-20 

5 

26 

1 1 

28 

4,169 

-13 

_ 

-25 

.7 

79 

28 

4, 

168 

-14 

4 

-27.2 

27 

2r> 

28 

3, 

874 

~?4 

-32.4 

14 

1 

26 

4/ 

180 

"1  4 

•  25 

1 

^2 

990 

27 

5,028 

.9 

-25 

8 

26 

13 

26 

4,  846 

-l7 

-29.6 

79 

• 

28 

4, 

823 

-It 

1 

-31 

6 

27 

2'  • 

26 

4, 

503 

"78 
"2 

-36.6 

_ 

28 

4/ 

833 

'19 

-26 

9 

27 

5,757 

■■14 

-32 

3 

26 

l9 

28 

5, 

953 

-22 

-34.  1 

79 

20 

5 

26 

5, 

528 

-22 

6 

-35.4 

27 

24 

_ 

28 

5, 

ISO 

-41.7 

\ 

28 

5f 

535 

-24 

.34 

6 

1  A  7 
r^' 

490 

27 

6,548 

-19 

-36 

5 

26 

17. 

28 

6, 

319 

-27 

-39.2 

29 

2  1 

28 

6, 

293 

-27 

9 

.39 

3 

27 

25 . 

_ 

26 

5, 

913 

-45,7 

^' 

28 

6/ 

296 

.39 

1 

31 

27 

7,411 

-26 

-40 

9 

26 

22 

26 

7, 

156 

-33 

_ 

-43 

.2 

29 

22 

27 

7, 

126 

-34 

1 

-44 

8 

27 

2^ . 

2 

27 

6,711 

16 

28 

7, 

125 

'39 

_ 

.43 

5 

31 

390 

27 

8,369 

-31 

-46 

2 

26 

28 

28 

8, 

062 

-40 

-44 

.0 

78 

24 

27 

8, 

051 

-40 

5 

.48 

4 

27 

3? 

27 

7, 

596 

16 

28 

8/ 

043 

J 

.44 

9 

31 

17 . 

300 

27 

9,439 

-39 

-50 

2 

26 

34. 

28 

9, 

114 

-47 

28 

24 

27 

9, 

083 

-47 

4 

27 

34 . 

27 

8,563 

17 

r 

28 

9/ 

065 

'49 

31 

20. 1 

290 

27 

10,666 

-47 

3 

26 

41 

27 

10, 

302 

-54 

27 

27 

27 

10, 

270 

-53 

6 

27 

39 

0 

26 

9, 

734 

17 

28 

10/ 

242 

31 

20''| 

200 

27 

12, 114 

-95 

26 

44 

27 

11, 

7l9 

27 

29 

27 

11/ 

696 

-55 

4 

41 . 

25 

11/ 

159 

'%■) 

17 

9 

27 

1 1/ 

655 

* 

3o 

20,0 

175 

27 

12,959 

-99 

2 

26 

42 

27 

12, 

567 

-55 

27 

31 

27 

12/ 

550 

-94 

6 

26 

39, 

25 

12/ 

025 

"«l 

17 

* 

27 

12/ 

501 

-  56 

2 

30 

19.7 

190 

27 

13,917 

-62 

26 

37. 

27 

13, 

550 

-55 

- 

77 

29 

27 

13/ 

535 

-55.8 

27 

37. 

25 

13/ 

030 

*9n 

18 

6 

27 

13, 

484 

-  55 

2 

30 

17.9 

125 

27 

15,028 

-67 

^ 

26 

29 

7 

27 

14,705 

-56 

27 

26 

9 

27 

14/ 

686 

-56 

6 

27 

32 

8 

24 

14/ 

223 

"49 

18 

7 

8 

27 

14/ 

646 

30 

18.0 

loo 

27 

16,356 

-72 

4 

26 

25 

0 

27 

16, 

101 

-60 

9 

27 

22 

0 

27 

16/ 

079 

-61.7 

27 

27 

7 

23 

15/ 

685 

-49 

7 

19 

7 

3 

27 

16/ 

055 

-59 

1 

29 

14.6 

BO 

26 

17,662 

-74 

3 

26 

l9 

6 

26 

17, 

484 

-62 

9 

28 

17 

9 

27 

17/ 

494 

-63 

6 

27 

2i 

2 

23 

17, 

146 

-49 

6 

20 

6 

3 

27 

17/ 

449 

-60 

7 

30 

13.3 

70 

16,448 

-72 

0 

26 

6 

25 

18, 

304 

-62 

5 

I 

26 

18/ 

273 

-63 

3 

27 

6 

23 

18/ 

021 

-49 

7 

7 

26 

18/ 

278 

-60 

6 

30 

60 

22 

19,364 

-69 

2 

26 

9 

23 

19, 

257 

-61 

9 

28 

11 

5 

24 

19/ 

229 

-61.9 

27 

1' 

7 

23 

19/ 

029 

-50 

3 

21 

6 

26 

19, 

237 

-60 

9 

30 

10.2 

90 

22 

20,467 

-63 

9 

26 

6 

3 

23 

20, 

387 

-61 

28 

9 

3 

23 

20/ 

399 

-60.9 

27 

12 

8 

22 

20/ 

208 

-51 

0 

22 

6 

4 

26 

20/ 

372 

-60 

3 

31 

8.6 

»0 

21 

21,850 

-59 

6 

26 

6 

2 

22 

21, 

780 

-60 

6 

28 

6 

7 

23 

21, 

749 

-60.0 

27 

11 

6 

21 

21/ 

652 

-51 

2 

24 

5 

7 

26 

21/ 

764 

-60 

3 

30 

6.7 

30 

21 

23,669 

-56 

2 

26 

9 

5 

22 

23, 

575 

-59 

3 

78 

9. 

2 

23 

23, 

-56.1 

27 

1' 

2 

20 

23/ 

527 

-52 

0 

26 

6 

6 

26 

23- 

-60 

0 

30 

7.8 

Zi 

2  1 

24,833 

-53 

7 

27 

3. 

8 

21 

24. 

7l9 

-57 

7 

26 

10 

5 

22 

24, 

710 

-55. 9 

26 

it. 

0 

19 

24/ 

721 

-51 

9 

27 

6 

6 

24 

24/ 

699 

-59 

8 

30 

7.7 

20 

20 

26,274 

-52 

6 

27 

9 

2 

20 

26, 

134 

-54 

6 

27 

14 

5 

22 

26, 

140 

-52.9 

26 

IP 

2 

16 

26/ 

169 

-51 

7 

26 

7 

5 

22 

26/ 

103 

-97 

8 

29 

8.1 

15 

17 

28,152 

-46 

5 

27 

2 

0 

18 

27, 

990 

-52 

0 

27 

21 

9 

22 

28, 

016 

-46 

7 

26 

27 

8 

10 

28, 

144 

-49 

5 

18 

27, 

937 

-95 

4 

29 

9.4 

10 

11 

30,857 

-45 

6 

10 

30, 

648 

-46 

0 

21 

30, 

718 

-42 

6 

29 

3? 

4 

5 

33, 

170 

-39.6 

OAKLAND,  CA 

□maha;  NE 

PAGO  PAGO, 

AMERICAN  SAMOt 

>ti 

PEORIA,  IL 

« 

Pittsburgh, 

PA 

1022 

MB 

966 

MB 

+ 

1009 

MB 

991 

MB 

972 

MB 

SFC 

28 

6 

8 

4 

6 

9 

08 

1 

28 

403 

-4 

0 

-8 

.0 

32 

1 

0 

28 

S 

30.4 

24 

7 

07 

3 

2 

26 

200 

-5 

7 

-9,6 

26 

1 

7 

28 

359 

.4 

5 

-9 

9 

24 

3.7 

1000 

28 

184 

10 

7 

6.8 

01 

4 

28 

89 

28 

3 

23 

5 

07 

3 

6 

3 

232 

-16 

2 

-19.3 

'50 

28 

612 

11 

2 

.6 

35 

1 

6 

25 

969 

-2 

5 

-8 

,6 

31 

3 

8 

28 

544 

24.3 

21 

4 

09 

9 

28 

534 

-3 

0 

-7.5 

29 

6 

4 

28 

537 

-4 

1 

.8 

3 

29 

6.0 

900 

28 

1,063 

10 

1 

-3 

4 

31 

2 

1 

28 

974 

-1 

6 

-9.0 

31 

7 

2 

28 

1, 

016 

21 

1 

17,7 

09 

2 

28 

962 

-4 

3 

-10.6 

29 

8 

5 

28 

963 

.5,7 

-10 

2 

26 

10.6 

S50 

2" 

1,536 

7 

9 

-7 

6 

29 

3 

7 

28 

1, 

429 

-2 

6 

-13 

.3 

31 

9 

6 

28 

1/ 

510 

16.4 

12 

5 

05 

1 

2S 

1, 

411 

-5 

7 

-14.  1 

29 

9 

8 

28 

1 

410 

-7.1 

-12.3 

27 

13.6 

800 

28 

2/034 

5 

5 

-10.8 

29 

28 

1, 

9o9 

-3 

7 

-16 

.6 

31 

11 

6 

28 

2, 

029 

15.9 

9 

0 

05 

1 

28 

1/ 

889 

-6 

7 

-17.9 

29 

11 

6 

28 

1, 

881 

•  9 

1 

-13 

5 

27 

19.2 

790 

28 

2,559 

2 

7 

-15 

0 

29 

9 

28 

2, 

416 

-6 

0 

-18 

.9 

31 

13 

1 

28 

2, 

576 

13.5 

4 

5 

06 

3 

6 

28 

2/ 

388 

-8 

4 

-21.2 

29 

12 

28 

2 

379 

-11.0 

-16 

0 

27 

16.4 

700 

28 

3,113 

6 

-17.8 

29 

6 

26 

?, 

953 

-9 

1 

-21 

.5 

31 

13 

5 

28 

3, 

155 

10.6 

1 

06 

7 

28 

2/ 

921 

-10 

6 

-23.0 

29 

13 

7 

28 

2 

907 

-12 

7 

-19 

9 

27 

18.0 

690 

28 

3,701 

-4 

4 

-21 

0 

30 

8 

0 

28 

3, 

523 

-12 

5 

-23 

.9 

31 

14 

3 

28 

3, 

769 

7 

2 

-3 

5 

07 

3 

8 

26 

3/468 

-13 

6 

-24.9 

29 

14 

8 

28 

3 

470 

-15.2 

-23 

7 

27 

19.2 

600 

28 

4,327 

-8 

4 

-23 

2 

30 

9 

7 

26 

4, 

130 

-16 

1 

-27 

31 

15 

7 

28 

424 

3.6 

.7 

0 

07 

3 

8 

26 

093 

-17 

1 

-27.7 

29 

16 

8 

28 

4 

072 

-18 

4 

-27 

6 

27 

21.0 

590 

28 

4,996 

-12 

8 

-26 

4 

29 

11 

6 

28 

4, 

781 

-20 

0 

-31 

.  3 

31 

16 

9 

28 

5, 

126 

1 

-13.4 

07 

7 

9 

28 

4, 

740 

-21 

1 

-31.4 

29 

18 

0 

28 

4 

716 

-22.2 

-31 

3 

27 

22.7 

500 

28 

5,716 

-17 

9 

-31 

2 

29 

14 

0 

28 

5, 

481 

-24 

6 

-34.  8 

31 

18 

3 

28 

5, 

883 

-4.5 

-17 

4 

09 

3 

0 

28 

5,437 

-26 

2 

-35.2 

29 

19 

5 

28 

5 

411 

-26 

7 

-36 

2 

27 

24.2 

'.90 

28 

6,495 

-23 

7 

-34 

4 

29 

16 

7 

28 

6, 

239 

-30 

1 

-40 

.  1 

31 

18 

4 

28 

6, 

7o6 

-9 

0 

.23 

7 

10 

7 

4 

26 

6,  191 

-31 

-40.9 

29 

21 

1 

28 

6 

163 

-32 

0 

.40 

0 

27 

26.2 

"•OO 

2" 

7,344 

-30 

3 

-38.9 

29 

18 

5 

28 

7, 

067 

-36 

3 

-45 

.  4 

31 

18 

5 

28 

7, 

608 

-14 

7 

-30 

2 

11 

7 

1 

28 

7, 

015 

-37 

3 

-45.2 

28 

23 

1 

28 

6 

986 

-37.6 

.43 

1 

27 

29.1 

390 

28 

8,283 

-37 

5 

-45.8 

29 

21 

2 

28 

7, 

963 

-43 

0 

30 

20 

6 

28 

8, 

6o9 

-21 

6 

.35 

5 

13 

7 

4 

27 

7, 

933 

-43 

2 

-46.7 

29 

25 

3 

27 

7 

905 

-43 

1 

-41 

2 

27 

30.9 

300 

28 

9,325 

-45 

9 

29 

24 

1 

27 

9, 

003 

-49 

6 

30 

22 

2 

27 

9, 

723 

-29 

9 

-42 

0 

15 

3 

9 

27 

8,954 

-49 

6 

29 

27 

3 

26 

8 

930 

-49.1 

27 

33.6 

290 

2» 

10,515 

-94 

7 

29 

27 

6 

27 

10, 

181 

-55 

4 

30 

23 

4 

27 

10/ 

995 

-40 

2 

-51 

4 

17 

7 

26 

10, 

139 

-54 

4 

29 

30 

0 

26 

10 

115 

-53.1 

27 

36.0 

200 

28 

11,921 

-60 

7 

29 

30 

0 

27 

11, 

997 

-56 

3 

29 

23 

4 

27 

12, 

477 

-92 

7 

18 

7 

7 

24 

11, 

568 

-55 

28 

29 

4 

26 

11 

547 

-54.0 

26 

35.2 

175 

28 

12,753 

-60 

3 

29 

30 

6 

27 

12, 

449 

-54 

6 

29 

21 

6 

27 

13/ 

326 

-59 

8 

18 

fl 

6 

24 

12, 

424 

-53 

7 

27 

27 

8 

26 

12 

407 

-53.1 

27 

33.3 

190 

2" 

13,715 

-60 

3 

29 

24 

8 

27 

13, 

438 

-54 

2 

79 

19 

9 

27 

14, 

272 

■  67 

5 

18 

8 

3 

23 

13 

409 

-53 

9 

26 

25 

6 

26 

13 

399 

-54.1 

27 

31.6 

125 

28 

14,849 

-61 

8 

29 

23 

9 

27 

14, 

603 

-55 

8 

29 

19 

2 

27 

15, 

349 

-75 

3 

18 

6 

4 

22 

14 

570 

-55 

9 

27 

23 

2 

26 

14 

565 

-56.0 

27 

30.9 

100 

27 

16,217 

-64 

9 

29 

16 

9 

27 

16, 

015 

-58 

4 

29 

16 

4 

27 

16, 

619 

-81 

3 

17 

8 

22 

15 

980 

-58 

6 

28 

20 

3 

26 

15 

974 

-96.2 

27 

26.4 

80 

27 

17,574 

-66 

2 

30 

10 

9 

27 

17, 

413 

-60 

0 

29 

14 

5 

27 

17, 

873 

-79 

4 

11 

6 

2 

22 

17, 

377 

-60 

5 

28 

16 

3 

25 

17 

375 

.60 

0 

27 

20.6 

70 

27 

18,385 

-65 

6 

30 

8 

5 

27 

18, 

246 

-60 

5 

29 

12 

5 

27 

16, 

636 

-76 

9 

09 

9 

4 

22 

18, 

207 

-61 

4 

26 

14 

6 

25 

16 

209 

.59 

9 

27 

18.3 

60 

26 

19,325 

-64 

7 

31 

6 

27 

19, 

207 

-60 

6 

29 

10 

9 

27 

19, 

534 

-72 

7 

09 

13 

3 

21 

19, 

160 

-61 

0 

28 

13 

7 

23 

19 

171 

-99.6 

27 

16.9 

90 

29 

20,440 

-►3 

8 

32 

2 

27 

20, 

342 

-60 

9 

30 

9 

6 

27 

20, 

620 

-67 

4 

09 

16 

6 

21 

20, 

293 

-61 

0 

29 

12 

5 

22 

20 

3l7 

-59.5 

27 

14.2 

40 

24 

21,811 

-63 

1 

35 

3 

25 

21, 

736 

-60 

1 

30 

8 

6 

26 

21, 

986 

-61 

8 

09 

20 

5 

20 

21 

681 

-61 

0 

28 

12 

1 

22 

21 

716 

-58 

6 

27 

13.7 

30 

23 

23,583 

-61 

7 

34 

3 

9 

24 

23, 

543 

-59 

5 

30 

6 

5 

24 

23/ 

795 

-55 

9 

09 

2« 

7 

18 

23/ 

467 

-59 

3 

26 

12 

9 

22 

23 

527 

-57 

5 

27 

13.9 

25 

21 

24,729 

-99 

9 

32 

3 

7 

23 

24, 

680 

-59 

3 

29 

6 

6 

23 

24/ 

967 

-53.1 

09 

26 

4 

17 

24, 

629 

-58 

4 

27 

13 

3 

21 

24 

694 

-56 

7 

27 

13.3 

20 

19 

26,129 

-97 

5 

30 

7 

23 

26, 

081 

-56 

2 

29 

10 

7 

20 

26/ 

415 

-49 

8 

09 

31 

4 

14 

26/ 

034 

-56 

4 

27 

16 

1 

19 

26 

121 

-54.5 

26 

17.4 

15 

17 

27,960 

-54 

i 

28 

10 

0 

20 

27, 

894 

-55 

5 

28 

16 

I 

16 

28/ 

302 

-45.5 

09 

3? 

9 

10 

27, 

898 

-53 

1 

27 

20 

3 

13 

27 

961 

-50 

3 

26 

23.8 

10 

7 

30,573 

-46 

7 

6 

30, 

516 

-49 

6 

14 

31/ 

021 

-40 

1 

09 

37 

4 

5 

30, 

536 

-43 

4 

7 

9 

33/ 

472 

-36 

1 

FONAPE,  CAROLINE 

IS. 

PORTLAND, 

ME 

QUIUAYUTE 

HA 

RAPID  CITY, 

SD 

ST 

CLOUO 

,  MN 

1005 

MB 

1008 

MB 

1012 

MB 

904 

MB 

977 

MS 

SFC 

28 

39 

28 

7 

22 

3 

07 

4 

0 

26 

20 

-8 

0 

-11 

.3 

31 

9 

28 

56 

5 

6 

3 

13 

1 

9 

26 

966 

-1 

6 

•  6.8 

33 

4 

7 

28 

316 

.9 

7 

-13 

0 

31 

1.2 

1000 

2« 

83 

27 

0 

21 

1 

07 

4 

9 

21 

121 

-5 

9 

-10 

.9 

29 

1 

8 

26 

168 

6 

5 

3 

6 

19 

7 

9 

990 

28 

535 

23 

0 

19 

5 

07 

9 

2 

26 

465 

-6 

6 

-11 

.3 

29 

3 

4 

28 

579 

6 

3 

5 

18 

6 

7 

27 

536 

-8 

0 

.11 

7 

31 

3.7 

900 

28 

1,005 

19 

3 

15 

7 

07 

11 

28 

9o6 

-8 

3 

-12 

.5 

78 

2 

28 

1/ 

021 

3 

8 

•  1 

4 

19 

8 

7 

24 

1, 

024 

1 

-7.1 

33 

5 

3 

28 

949 

-7.5 

.13 

1 

31 

5.9 

890 

28 

1,495 

16 

3 

10 

4 

08 

10 

9 

28 

1, 

349 

-9 

0 

-14 

.6 

76 

6 

4 

28 

1/ 

483 

1 

5 

•  6 

1 

21 

9 

5 

28 

I 

461 

5 

-8.6 

33 

11 

8 

28 

1 

395 

-7.7 

.14 

6 

32 

7.7 

800 

29 

2,012 

17 

0 

8 

09 

9 

1 

28 

1, 

8l8 

-10 

7 

-16 

.1 

27 

8 

3 

28 

1/ 

970 

-I 

0 

.9 

9 

21 

9 

6 

28 

1, 

945 

-2 

5 

-10.7 

33 

15 

6 

26 

1 

865 

.9.0 

-16 

1 

32 

9.6 

790 

28 

2,560 

14 

6 

-3 

5 

09 

7 

28 

2, 

3l2 

-12 

6 

-18 

.2 

27 

10 

6 

28 

2/ 

482 

-3 

7 

.15 

0 

22 

10 

0 

28 

2, 

454 

-5 

9 

-14.3 

33 

16 

6 

28 

2 

363 

-11 

0 

-18 

2 

32 

12.2 

700 

2" 

3,139 

11 

1 

-6 

9 

10 

6 

9 

78 

2/ 

836 

-15 

0 

-21 

27 

12 

8 

28 

3, 

024 

-6 

8 

.16 

6 

23 

0 

28 

2, 

993 

-8 

7 

-19.6 

33 

16 

3 

28 

2 

891 

-13 

3 

-20 

9 

31 

13.7 

690 

28 

3,754 

7 

9 

-10 

1 

10 

9 

6 

28 

3, 

395 

-17 

7 

-25 

.3 

77 

15 

3 

28 

3, 

599 

-10 

0 

.20 

1 

23 

6 

28 

3,564 

-11 

6 

-23.2 

32 

16 

2 

28 

3 

453 

-15.9 

-24 

0 

31 

14.6 

600 

28 

4,409 

2 

-13 

6 

09 

12 

2 

28 

3/ 

990 

-20 

6 

-29 

.7 

27 

17 

1 

28 

4,212 

-13 

6 

-22 

2 

24 

11 

7 

28 

4, 

173 

-15 

6 

-26.3 

32 

15 

4 

28 

4 

053 

-19 

1 

-27 

5 

31 

19.4 

590 

28 

5,  112 

5 

-17 

3 

09 

13 

1 

28 

4,629 

-24 

3 

-34 

.5 

77 

19 

7 

28 

4,669 

-17 

8 

.26 

5 

24 

13 

0 

28 

4, 

824 

-19 

6 

-30.7 

32 

16 

2 

28 

4 

695 

-23 

2 

-31 

7 

31 

16.3 

500 

2» 

5,870 

-4 

0 

-22 

1 

10 

19 

4 

26 

5, 

3l7 

-28 

7 

-38 

.1 

26 

21 

4 

28 

5, 

575 

-22 

5 

.30 

8 

24 

13 

8 

28 

5, 

525 

-24 

3 

-39.0 

33 

17 

1 

2' 

5 

387 

-27 

9 

.36 

6 

31 

17.4 

<i90 

28 

6'6V5 

.8 

3 

-25 

9 

09 

16 

7 

26 

6,064 

-34 

0 

-41 

.7 

76 

23 

6 

28 

6/ 

341 

-27 

6 

.36 

0 

29 

19 

0 

28 

6,285 

-29 

9 

-39.6 

33 

18 

6 

28 

6 

136 

-33 

0 

-40 

6 

32 

18.3 

400 

2« 

7,599 

-14 

0 

-32 

2 

10 

14 

4 

28 

6,  879 

-39 

9 

•  4  5 

.8 

26 

26 

1 

28 

7, 

176 

-34 

4 

.41 

4 

29 

1« 

2 

28 

7 

113 

-36 

2 

-43.3 

32 

19 

5 

28 

6 

955 

-36 

5 

.43 

4 

32 

20.9 

390 

28 

8,603 

-20 

7 

-37 

8 

09 

11 

9 

27 

7, 

790 

-44 

b 

76 

30 

5 

28 

8/ 

098 

-42 

.0 

.46 

0 

25 

1 

26 

8 

029 

-43 

2 

32 

19 

8 

28 

7 

863 

-45 

0 

31 

20.6 

300 

28 

9<7?l 

-29 

3 

-44 

1 

09 

9 

0 

27 

8, 

805 

-50 

4 

26 

31 

9 

28 

9, 

170 

-50.3 

29 

17 

6 

28 

9 

047 

-50 

9 

32 

20 

6 

28 

8 

875 

-'1 

3 

31 

22.0 

290 

28 

10,996 

-39 

7 

-51 

6 

11 

9 

6 

27 

9 

967 

-52 

7 

26 

31 

I 

28 

10/ 

289 

-57 

7 

26 

1° 

8 

27 

10 

216 

-57 

1 

32 

20 

6 

28 

10 

048 

-55 

7 

31 

19.9 

200 

28 

12,483 

-91 

7 

12 

9 

9 

27 

11, 

426 

-52 

7 

27 

29 

4 

28 

11, 

684 

-60.5 

27 

17 

7 

27 

11 

618 

-59 

32 

20 

4 

27 

11 

466 

-55.4 

30 

19.3 

175 

28 

13,335 

-98 

7 

11 

10 

5 

27 

12, 

290 

-51 

9 

26 

24 

6 

28 

12, 

520 

-96.6 

27 

17 

0 

27 

17 

458 

-56 

7 

31 

17 

9 

27 

12 

324 

-53.6 

30 

17.9 

190 

29 

14,286 

-66 

7 

10 

U 

1 

27 

13, 

268 

-52 

6 

26 

25 

5 

28 

13/ 

494 

-56 

6 

26 

15 

8 

27 

13 

442 

-54 

8 

31 

15 

9 

27 

13 

316 

-93 

3 

30 

17.3 

125 

28 

15,366 

-74 

9 

10 

14 

3 

27 

14, 

461 

-54 

2 

26 

25 

9 

26 

14, 

691 

-56 

3 

27 

13 

6 

27 

14 

604 

-56 

30 

16 

0 

27 

14 

489 

•  94 

4 

30 

16.9 

100 

2" 

16,633 

-83 

0 

10 

18 

2 

27 

15, 

884 

-56 

8 

26 

23 

3 

24 

16, 

096 

-58 

4 

27 

1" 

9 

27 

16 

014 

-58 

6 

31 

14 

4 

27 

15 

910 

-57.1 

30 

15.4 

80 

28 

17,877 

-79 

e 

10 

7 

1 

77 

17 

292 

-58 

1 

26 

21 

9 

23 

17, 

454 

-60 

.2 

26 

n 

4 

27 

17 

411 

-59 

9 

31 

11 

8 

26 

17 

320 

•  59.0 

30 

13.2 

70 

7P 

18,643 

-74 

9 

07 

1 

0 

27 

18 

134 

-57 

6 

26 

19 

6 

23 

18, 

288 

-59 

8 

28 

8 

1 

26 

18 

245 

-60 

4 

31 

11 

3 

26 

18 

157 

•  99.0 

31 

12.7 

60 

2" 

19,545 

-71 

7 

28 

1 

9 

26 

19, 

099 

-58 

1 

27 

18 

4 

23 

19, 

252 

-59 

9 

29 

9 

7 

22 

19 

207 

-60 

0 

32 

6 

7 

25 

19 

126 

-99 

3 

30 

10.7 

90 

28 

20,633 

-66 

5 

09 

3 

n 

25 

20 

237 

-58 

2 

26 

17 

4 

23 

20/ 

391 

•  59 

8 

31 

4 

2 

22 

20 

345 

-60 

3 

32 

8 

2 

23 

20 

272 

-59.5 

31 

10. 0 

40 

27 

21,999 

-63 

1 

09 

15 

0 

25 

21, 

644 

-57 

5 

26 

16 

5 

18 

21/ 

778 

-60.2 

31 

4 

7 

20 

21 

733 

-60 

9 

32 

6 

3 

21 

21 

678 

.60 

1 

31 

8.3 

30 

27 

23,798 

-96 

7 

09 

25 

2 

25 

23 

464 

-56 

3 

26 

IB 

17 

23/ 

581 

-60 

.4 

34 

4 

1 

19 

23 

529 

-60 

33 

7 

7 

20 

23 

481 

-60 

1 

31 

9.2 

25 

27 

24,962 

-93 

4 

09 

27 

1 

25 

24, 

625 

-55 

4 

26 

19 

3 

16 

24, 

727 

-59 

7 

36 

1 

17 

24 

677 

-60 

3 

33 

6 

5 

20 

24 

620 

-59.9 

30 

8.9 

20 

27 

26,413 

-49 

3 

09 

28 

4 

25 

26, 

052 

-54 

3 

25 

21 

6 

13 

26, 

116 

-59.4 

36 

9 

0 

14 

26 

071 

-59 

0 

31 

9 

1 

17 

26 

029 

-59.4 

30 

9.2 

15 

24 

28,326 

-43 

0 

09 

23 

7 

22 

27, 

917 

-50 

3 

25 

30 

1 

8 

27, 

911 

-58 

9 

7 

27 

951 

-57 

9 

9 

27 

826 

-59.0 

10 

16 

31,070 

-39 

8 

10 

8 

9 

13 

30/ 

591 

-44 

0 

-  23  - 


RAWINSONDE  DATA 

Average  moDthly  values 

 FEBRUARY  1977 


ST   P4UL  ISLAND. 

4K 

SALEM, 

I L 

SALEM,  OR 

S4LT 

L4KE  CITV/  UT 

SAM  DIESOi 

CA 

966 

M6 

995 

MB 

lOU 

MB 

877 

MB 

1004 

MB 

Resultant 

Resultant 

Resultant 

e 

Resultant 

Resultant 

c 

Wind 

p 

Wind 

p 

Wind 

Wind 

Wind 

1 

p 

0 

- 

oint  X 

M 

d 

e 

.s 

J 

3 

0 
°^ 
c 

t 

3 

p 
e 

0. 
H 

> 

Dynamic  heig 

rature  ' 

oint  'C 

d 
E 

> 

.s 

u 

'b 

rature 

oint  'C 

0. 

S 

Stan.; 

o 
Z 

Dynam 
meters 

Tempei 

Dew  P 

Direcli 
tens  of 

£ 

No.  of 

E 

Q 

in 

s 
s 

Tempe 

Cu 
V 

□ 

Directi 
tens  0 

Speed 

0 
0 
z 

Dynam 
meters 

Tempe 

Dew  Pi 

1  Directi 

U 

ai 

— 

0 
d 
Z 

meters 

Tempe; 

— 

0. 

s 

Q 

1  Directi 
tens  oj 

Speed 

— 1 

0 
d 
Z 

c 
>. 
Q 

meters 

0. 
1 

a. 
i 

— 

]  Direct; 
tens  ol 

Speed 

SFC 

■-T- 

10 

-2 

3 

-5.2 

02 

3 

6 

28 

"174" 

-2.3 

— :r- 
* 

74 

2 

0 

28 

61 

3 

— 

1 

i 

21 

1 

7 

26 

1/ 

288 

-2 

-6.1 

15 

2 

1 

29 

124 

9.6 

5 

5 

05 

1.0 

1000 

12 

205 

-6.2 

23 

1 

^ 

27 

163 

6 

3 

6 

20 

2 

3 

29 

157 

12.6 

3 

04 

1 . 1 

9i0 

306 

-4 

2 

-5.6 

03 

3 

4 

28 

545 

-.8 

27 

6 

0 

28 

599 

7 

1 

6 

21 

4 

2 

29 

591 

15.9 

-1 

* 

36 

1.7 

900 

731 

-6 

0 

-7. 

3 

06 

2 

26 

976 

-2.4 

28 

6 

3 

29 

1/ 

043 

6 

■ 

-2 

3 

21 

ft 

3 

26 

1, 

046 

13.9 

•  5 

2 

35 

2.4 

8;o 

1»176 

-6 

5 

-11. 

0 

10 

3 

2 

28 

1/ 

428 

-3.7 

26 

10 

6 

29 

1/ 

509 

4 

-6 

6 

22 

^ 

0 

26 

1/ 

537 

_ 

-7.5 

19 

1 

28 

1 

527 

U.l 

.9 

9 

34 

2.9 

900 

1»645 

-11 

2 

-15.6 

11 

3 

7 

26 

1/ 

9o6 

-5.4 

~  - 

26 

12 

2 

29 

2/ 

000 

1 

-10 

2 

23 

9 

28 

2/ 

023 

- 

-10.4 

29 

2 

1 

26 

2, 

030 

6.2 

.12 

2 

34 

3.2 

750 

2<1J8 

-13 

9 

-18.7 

11 

4. 

5 

26 

2/ 

412 

-6.9 

26 

13 

2 

26 

2/ 

517 

-1 

6 

-13 

9 

23 

z 

28 

2/ 

536 

-3 

-13.6 

31 

4 

28 

2, 

560 

4.8 

.14 

5 

33 

4.6 

700 

2<658 

-17 

* 

-23. 

6 

12 

5 

2 

28 

2/ 

94tt 

-9.2 

29 

15 

0 

26 

3/ 

063 

-4 

9 

•  16 

1 

24 

5 

26 

3,078 

-6 

-17.8 

31 

6 

5 

29 

3 

118 

1.4 

.17 

32 

6.4 

650 

3/210 

-21 

1 

-27.9 

12 

5 

4 

26 

3/ 

516 

-12.0 

29 

16 

^ 

28 

3/ 

642 

-8 

2 

-19 

1 

29 

In 

0 

26 

3, 

654 

-9 

_ 

-22.0 

31 

7 

29 

3 

711 

.2.0 

-21 

1 

31 

9.2 

600 

?6 

3/796 

-25 

5 

-32. 

4 

12 

5 

1 

28 

4/  127 

-15.5 

29 

18 

26 

259 

-12 

1 

-23 

0 

25 

11 

2 

26 

267 

-13 

-25.8 

31 

9 

27 

4 

340 

-6.2 

.24 

31 

10.4 

550 

36 

4/421 

-30 

2 

-38.6 

13 

5. 

2 

26 

4/ 

778 

-19.9 

26 

20 

0 

26 

4/ 

919 

.16 

6 

.26 

6 

25 

11 

* 

26 

4, 

924 

-17 

-30.5 

31 

9 

7 

27 

5, 

015 

-10.9 

.26 

6 

31 

12.4 

500 

J, 

5/092 

-35 

3 

-43. 

0 

13 

5 

6 

28 

5/ 

479 

-24.8 

28 

21 

28 

5/ 

628 

-21 

6 

-31 

1 

26 

11 

5 

28 

5, 

630 

-22 

-34.9 

31 

10 

27 

5 

739 

•  16.5 

.33 

* 

31 

14.3 

450 

76 

5.8l8 

-40 

2 

-46. 

0 

13 

6  • 

5 

26 

6/ 

237 

-30.1 

5 

28 

22 

1 

28 

6/ 

396 

-27 

1 

-36 

2 

26 

11 

26 

6/393 

-26 

_ 

-39.  1 

31 

12 

26 

6, 

519 

-22.4 

•  37 

1 

31 

17.0 

400 

6/613 

-45 

14 

7 . 

0 

28 

7, 

065 

-35.9 

'45 

27 

23 

26 

7, 

234 

-33 

4 

-40 

1 

26 

19 

0 

26 

7/225 

-35 

-44.4 

31 

14 

26 

7, 

373 

-29.0 

.42 

0 

30 

19.9 

350 

7/495 

-50 

15 

7 

26 

7/ 

963 

-42.1 

28 

26 

28 

6/ 

160 

-40 

8 

.47 

0 

26 

11 

0 

26 

8/ 

146 

-41 

-48.7 

31 

16 

26 

8 

317 

-36.1 

.46 

4 

30 

20.5 

300 

?6 

8/486 

-54 

15 

9 

6 

28 

9, 

010 

27 

28 

-49 

0 

27 

15 

' 

26 

9/ 

170 

3 1 

2 

26 

9 

-44.2 

250 

36 

9/653 

-53 

7 

16 

0. 

28 

10/ 

194 

-53!7 

27 

26 

28 

10/ 

364 

-56 

8 

26 

17 

6 

26 

10/ 

345 

-56 

31 

17 

^ 

26 

10 

566 

-52.4 

30 

26.0 

200 

?6 

11/099 

-50 

17 

28 

11/ 

621 

-55.1 

27 

30 

1 

27 

11/ 

754 

-61.1 

28 

l"* 

* 

26 

11, 

745 

-60 

_ 

31 

20 

25 

1 1 

9U0 

-58.5 

30 

27.2 

175 

?6 

11/970 

-49 

16 

8. 

2 

26 

12/ 

476 

-54.0 

27 

30 

1 

27 

12/ 

567 

-59 

1 

29 

17 

26 

12/ 

560 

-58 

30 

20 

1 

25 

1 2 

819 

-58.6 

29 

29.4 

150 

12/981 

-46 

17 

7. 

7 

26 

13/ 

466 

-54.2 

27 

29 

2 

27 

13/ 

557 

-57 

6 

28 

16 

6 

27 

13, 

548 

-57 

30 

20 

1 

25 

1 3 

784 

-60.2 

26 

29.9 

125 

26 

14/181 

-48 

2 

17 

7. 

9 

27 

14/ 

626 

-56.5 

27 

26 

7 

27 

14/ 

710 

-57 

7 

26 

16 

9 

26 

14, 

700 

-59 

2 

30 

16 

2 

24 

14 

923 

-63.0 

28 

26.2 

100 

25 

15/651 

-47 

9 

18 

7 

4 

27 

16/ 

033 

-59.5 

27 

21 

7 

27 

16, 

111 

-60 

0 

29 

12 

4 

26 

16, 

090 

-61 

3 

30 

15 

3 

23 

16 

285 

-67.0 

29 

19.5 

90 

25 

17/124 

-47 

9 

19 

7 

3 

27 

17/ 

424 

-60.9 

27 

15 

3 

26 

17, 

501 

-61 

1 

29 

P 

9 

25 

17, 

465 

-63 

0 

30 

10 

5 

22 

17 

625 

-68.5 

30 

13.2 

70 

25 

18/004 

-46 

3 

18 

6 

27 

19/ 

254 

-61.4 

27 

13 

9 

26 

18/ 

331 

-60 

9 

30 

1 

25 

18, 

287 

-62 

9 

31 

7 

9 

22 

16 

427 

-67.6 

30 

9.9 

60 

29 

19/019 

-48 

9 

19 

6. 

27 

19/ 

210 

-61.2 

28 

13 

7 

26 

19/ 

290 

.60 

6 

30 

25 

19, 

236 

-63 

2 

32 

7 

5 

22 

19 

359 

-66.5 

30 

7.5 

50 

25 

20/215 

-49 

19 

6 

0 

27 

20/ 

344 

-60.7 

28 

12 

0 

26 

20, 

425 

-60 

5 

31 

4 

1 

24 

20, 

360 

-62 

3 

33 

6 

0 

22 

20 

467 

-64.7 

31 

4.9 

40 

25 

21/676 

-50 

1 

18 

5 

5 

27 

21/ 

732 

-60.4 

28 

10 

5 

26 

21/ 

614 

-60 

8 

33 

9 

7 

24 

21, 

739 

-61 

9 

34 

4 

5 

22 

21 

836 

-62.7 

32 

4.6 

30 

24 

23/556 

-50 

3 

18 

3. 

1 

25 

23/ 

525 

-58.7 

27 

12 

2 

25 

23, 

603 

-60 

7 

01 

4 

4 

21 

23, 

532 

-60 

7 

36 

3 

6 

21 

23 

622 

-59.6 

26 

6.2 

25 

24 

24/750 

-49 

6 

17 

1. 

6 

25 

24, 

674 

-57.5 

27 

13 

1 

23 

24/ 

745 

-60 

0 

02 

4 

5 

20 

24, 

675 

-J9 

6 

34 

3 

6 

21 

24 

770 

-57.0 

27 

9.1 

20 

24 

26/211 

-49 

9 

04 

5 

24 

26/ 

098 

-54.7 

27 

17 

I 

22 

26/ 

138 

-59 

0 

01 

4 

7 

18 

26, 

066 

-57 

6 

32 

4 

4 

19 

26 

183 

•  53.4 

27 

13.6 

15 

22 

28/120 

-46 

6 

01 

3 

0 

23 

27/ 

953 

-50.9 

26 

21 

0 

20 

27, 

939 

-58 

1 

34 

6 

1 

12 

27/ 

9J2 

-95 

4 

31 

4 

6 

l7 

26, 

045 

-50.0 

26 

21.6 

10 

12 

30/897 

-43 

9 

16 

30/ 

647 

-44.4 

26 

34 

6 

9 

30/ 

459 

-56 

3 

S4N  JU4N 

.  P. 

R. 

SAN  NICOLAS, 

AK 

• 

S4ULT  STE 

n4RIE/ 

HI 

SPOKANE,  UA 

T4HP4  BAV/  FL 

1017 

M6 

1003 

MB 

983 

MB 

937 

MB 

loie 

MB 

SFC 

29 

6 

21 

0 

19.6 

11 

1 

9 

26 

221 

-10.8 

.13 

1 

32 

6 

26 

720 

9 

-3.2 

20 

9 

29 

6 

9.5 

7 

7 

05 

.7 

1000 

29 

150 

22 

0 

18.7 

11 

4 

0 

29 

165 

12.2 

5 

1 

07 

1.6 

950 

29 

595 

19 

3 

15.6 

11 

7 

2 

28 

496 

-10.2 

.12 

2 

30 

7 

1 

26 

596 

12.3 

1 

4 

16 

1.0 

900 

29 

1/05? 

16 

3 

12. 

1 

11 

7 

7 

28 

902 

«ll 

2 

-13 

5 

30 

2 

28 

1, 

044 

1 

3 

-3.8 

21 

2 

1 

28 

1 

046 

10.8 

3 

26 

3.6 

850 

29 

1/543 

13 

2 

8. 

4 

11 

6 

9 

28 

1/ 

341 

-11 

6 

.15 

1 

30 

0 

28 

1, 

505 

1 

1 

-7.3 

25 

3 

9 

28 

1 

523 

9.3 

.4 

1 

27 

5.4 

eoo 

29 

2/051 

10 

4 

3. 

7 

11 

6 

1 

29 

1/ 

805 

-12.6 

.16 

5 

30 

7 

1 

26 

1/ 

991 

-1 

0 

-10.7 

25 

5 

5 

28 

2 

025 

7.7 

.7 

4 

26 

7.7 

750 

28 

2/588 

10 

5 

-6.7 

11 

5 

5 

26 

2/ 

296 

-14.1 

.19 

2 

30 

7 

4 

28 

2/ 

503 

-3 

9 

-14.1 

26 

6 

9 

26 

2 

554 

5.3 

.9 

9 

26 

10.3 

700 

26 

3/161 

9 

4 

-13. 

0 

13 

4 

5 

28 

2, 

816 

-16.6 

.21 

1 

30 

6 

28 

3,045 

-6 

7 

-17.7 

26 

7 

9 

26 

3 

115 

2.0 

.12 

6 

26 

12.9 

650 

29 

3/772 

6 

5 

-15.3 

13 

4 

1 

28 

3, 

372 

-19 

1 

.23 

6 

30 

9 

6 

28 

3/ 

620 

-9 

8 

-21.9 

26 

8 

5 

28 

3 

709 

•1.1 

.15 

7 

26 

15.4 

600 

29 

4/425 

3 

1 

-18. 

3 

14 

4 

1 

28 

3, 

964 

-22.2 

.26 

9 

30 

1" 

2 

26 

233 

-13 

6 

-26.1 

26 

10 

9 

28 

4 

344 

•4.7 

•17 

6 

26 

18.7 

550 

29 

5/124 

-1 

1 

-21. 

8 

15 

3 

6 

28 

4, 

599 

-26 

1 

-31 

0 

29 

Ir 

8 

28 

4/  890 

-17 

7 

-30.4 

26 

12 

1 

28 

5 

023 

•6.9 

-22 

6 

26 

21.2 

500 

29 

5/877 

-6 

0 

-25.9 

19 

2 

7 

26 

5, 

282 

.30 

7 

.35 

9 

29 

11 

5 

26 

5/ 

595 

-22 

9 

-34.9 

29 

12 

6 

26 

5 

755 

-13.5 

•  29 

1 

26 

23.9 

450 

27 

6/694 

-11 

5 

-30. 

4 

20 

3 

2 

26 

6, 

023 

-35 

4 

.40 

9 

30 

12 

7 

26 

6, 

3J9 

-28 

6 

-39.0 

29 

14 

3 

26 

6 

549 

•  16.3 

.33 

1 

25 

27.  1 

400 

27 

7/585 

-18 

2 

-36.0 

24 

2 

6 

28 

6, 

634 

■41 

1 

.44 

4 

29 

14 

9 

26 

7/ 

192 

-35 

1 

-42.1 

30 

15 

9 

29 

7 

416 

-24.2 

.37 

3 

26 

3o.o 

350 

27 

8/571 

-25 

6 

-42. 

3 

29 

4 

3 

29 

7/ 

732 

-46 

9 

29 

16 

2 

26 

6, 

112 

-42 

1 

-45.6 

30 

17 

6 

26 

6 

382 

-30.7 

•  42 

3 

25 

36.5 

300 

27 

9/667 

-34 

0 

-49.4 

29 

9 

28 

6, 

740 

•51 

8 

26 

1" 

6 

26 

9, 

135 

-49 

9 

31 

17 

7 

28 

9 

456 

-38.7 

.47 

6 

26 

41.2 

250 

27 

10/918 

-43 

7 

30 

6 

5 

28 

9, 

915 

-54 

1 

26 

19 

6 

28 

10/ 

307 

-57 

1 

30 

19 

6 

29 

10 

69^ 

-47.3 

26 

45.5 

200 

27 

12/382 

-54 

6 

30 

9 

8 

28 

11, 

346 

-52 

6 

29 

10 

3 

28 

11, 

704 

-61 

1 

30 

19 

0 

28 

12 

133 

-55.3 

26 

47.9 

175 

27 

13/226 

-60 

4 

31 

10 

9 

27 

12, 

201 

-51 

6 

29 

19 

1 

26 

12, 

537 

-59 

3 

29 

15 

6 

28 

12 

976 

-59.7 

26 

47.6 

150 

27 

14/173 

-66 

2 

30 

10 

7 

27 

13, 

200 

-52 

1 

29 

18 

6 

26 

13, 

509 

-56 

5 

29 

16 

1 

29 

13 

932 

-62.7 

26 

41.8 

125 

27 

15/265 

-71 

2 

30 

9 

0 

27 

14, 

377 

•53 

6 

29 

17 

5 

28 

14, 

667 

-57 

0 

29 

15 

3 

29 

15 

043 

-67.6 

26 

37.4 

100 

27 

16/565 

-76 

9 

30 

9 

6 

27 

15, 

804 

-55 

5 

29 

16 

3 

26 

16, 

076 

-56 

6 

29 

12 

4 

29 

16 

370 

-72.2 

26 

26.4 

90 

27 

17/835 

-90 

1 

26 

1 

9 

27 

17, 

220 

-57 

3 

29 

1^ 

2 

28 

17, 

473 

-59 

8 

30 

9 

6 

29 

17 

679 

-72.8 

26 

16.0 

70 

27 

18/594 

-78 

0 

25 

4 

27 

16, 

062 

-56 

2 

29 

14 

0 

26 

18, 

306 

-59 

8 

30 

6 

4 

28 

18 

467 

-71.1 

26 

16.4 

60 

27 

19/494 

-73 

9 

13 

9 

27 

19, 

032 

-56 

7 

29 

11 

4 

27 

19, 

270 

-60 

2 

31 

8 

4 

28 

19 

385 

.68.4 

26 

12.3 

50 

27 

20/570 

-55 

5 

09 

1 

5 

26 

20, 

176 

-59 

1 

29 

13 

0 

27 

20, 

407 

-60 

6 

32 

6 

7 

29 

20 

492 

-63.7 

26 

10. 1 

40 

27 

21/948 

-59 

5 

07 

3 

7 

25 

21, 

567 

-60 

0 

28 

12 

5 

26 

21, 

792 

-60 

8 

33 

5 

6 

29 

21 

875 

-59.6 

27 

3.6 

30 

27 

23/768 

-54 

6 

10 

7 

5 

25 

23, 

362 

-59 

6 

29 

14 

9 

25 

23, 

560 

.61 

0 

34 

6 

7 

27 

23 

689 

-56.2 

30 

2.4 

25 

26 

24/939 

-53 

1 

11 

9 

1 

22 

24, 

506 

-59 

1 

28 

15 

9 

23 

24, 

713 

-61 

2 

34 

7 

2 

27 

24 

654 

-53.7 

30 

3.8 

20 

24 

26/392 

-49 

6 

11 

9 

1 

22 

25, 

910 

-58 

2 

26 

1» 

3 

22 

26/ 

109 

-60 

3 

34 

7 

9 

27 

.6 

300 

-50.6 

08 

.4 

15 

24 

28/2116 

-46 

7 

12 

5 

0 

21 

27, 

720 

-56 

5 

27 

21 

8 

17 

27, 

914 

-59 

8 

32 

8 

7 

27 

26 

186 

-47.9 

13 

1.4 

10 

19 

31/007 

-40 

9 

11 

5 

9 

19 

30, 

306 

-51 

2 

26 

34 

0 

6 

30/ 

569 

-56 

5 

21 

30, 

896 

-43.7 

24 

6.2 

7 

9 

33/450 

-40 

4 

10 

32/ 

662 

-42 

I 

T0PEK4,  KS 

TRUK,   C490LINE  15. 

* 

TUCSDN,4Z 

* 

VANDENBeRO  4FB, 

C4 

VICTORIA, TX 

966 

MB 

¥ 

1011 

MB 

927 

MB 

1009 

MB 

1015 

MB 

SFC 

29 

266 

-1 

4 

-5.8 

27 

I 

0 

28 

2 

27.9 

22 

05 

6 

1 

28 

799 

7 

e 

.2 

6 

14 

2 

1 

28 

100 

10 

0 

4.7 

02 

1 

2 

28 

33 

9.3 

6 

7 

19 

.2 

1000 

26 

96 

26.9 

22 

.0 

06 

8 

2 

28 

173 

12 

2 

3.7 

02 

2 

3 

27 

156 

11.3 

5 

5 

13 

1.1 

950 

29 

562 

1 

2 

-5 

0 

31 

5 

7 

26 

550 

23.1 

19 

.9 

07 

10 

1 

28 

605 

14 

6 

-1.7 

01 

4 

1 

29 

562 

11.7 

1 

8 

16 

3.2 

900 

29 

997 

3 

-7 

6 

31 

7 

26 

1/ 

021 

20.0 

15 

.6 

07 

10 

7 

28 

1/ 

033 

12 

3 

8 

14 

1 

4 

28 

1, 

061 

13 

-5.3 

35 

3 

0 

79 

1 

033 

10.4 

.2 

6 

23 

3.5 

850 

29 

1/454 

-1 

0 

-11 

1 

31 

9 

3 

28 

1/ 

5I2 

17.6 

11 

.0 

06 

9 

6 

28 

1/ 

510 

10 

3 

.7 

7 

02 

1 

0 

28 

1, 

539 

10 

9 

-6.9 

34 

2 

5 

29 

1 

506 

6.4 

.4 

8 

26 

4.7 

800 

29 

1/936 

-2 

6 

-15.0 

31 

10 

1 

26 

2/ 

030 

17.0 

1 

.4 

09 

6 

0 

26 

2/ 

012 

6 

9 

.10 

1 

33 

1 

6 

26 

2, 

042 

9 

0 

-11.3 

33 

3 

2 

26 

2 

006 

5.9 

,7 

9 

27 

6.0 

750 

28 

2/446 

-5 

1 

-18 

1 

30 

11 

26 

2/ 

578 

14.4 

-1 

.  1 

99 

8 

7 

26 

2/ 

536 

3 

3 

.14 

2 

31 

1 

2 

26 

2, 

571 

7 

-13.4 

33 

4 

6 

28 

2, 

532 

3.0 

•  11 

5 

28 

7.6 

700 

29 

2/965 

-8 

0 

-21 

4 

30 

12 

6 

26 

3 

158 

11.8 

-5 

.8 

09 

6 

3 

26 

3, 

094 

2 

.18 

0 

31 

5 

2 

26 

3/130 

1 

4 

-15.6 

31 

: 

9 

26 

3 

086 

.4 

-15 

4 

28 

10.8 

650 

28 

3/558 

-11 

1 

-23 

2 

31 

13 

9 

28 

3/774 

6.4 

-6 

.  1 

09 

9 

9 

28 

3/ 

663 

-3 

8 

.21 

5 

31 

7 

6 

28 

3/ 

722 

-2 

5 

-l9.1 

31 

7 

2 

28 

3/ 

679 

-2.8 

-18 

6 

28 

12.9 

600 

29 

4/  166 

-14 

7 

-26 

1 

30 

15 

5 

26 

4/ 

431 

4.9 

-11 

.8 

09 

11 

3 

29 

310 

-7 

7 

.25 

5 

31 

7 

28 

352 

-6 

5 

-22.4 

31 

6 

3 

28 

4, 

309 

•  6.9 

.23 

5 

27 

15.2 

550 

29 

4/622 

-18 

9 

-31.7 

30 

17 

4 

26 

5 

136 

.9 

-16 

10 

13 

2 

28 

4, 

991 

-12 

5 

.29 

7 

30 

I? 

2 

26 

5/ 

026 

-11 

2 

-25.5 

30 

10 

1 

28 

4 

982 

-11.2 

.27 

5 

27 

17.9 

500 

2" 

5/525 

-23 

7 

-36.0 

29 

17 

7 

28 

5 

896 

-3.4 

-20 

.  1 

10 

14 

3 

29 

5, 

701 

-17 

7 

.33 

1 

30 

1' 

5 

28 

5/ 

750 

-16 

4 

-29.8 

30 

11 

6 

28 

5, 

706 

-16.4 

-32 

6 

26 

21.0 

450 

2« 

6/267 

-29 

0 

-39.9 

29 

17 

9 

26 

6/722 

-6.1 

-24 

.7 

10 

15 

3 

28 

6, 

481 

-23 

2 

.38 

4 

30 

17 

4 

26 

6,534 

-22 

0 

-34.8 

30 

13 

6 

28 

6, 

491 

-21.6 

.37 

2 

27 

23.0 

400 

29 

7/116 

-35 

3 

-45.3 

29 

21 

7 

28 

7 

627 

-13.6 

-30.5 

10 

13 

I 

29 

7, 

333 

•29 

4 

.43 

6 

30 

21 

1 

26 

7, 

369 

-26 

8 

-40.7 

30 

16 

1 

28 

7 

347 

-28.3 

.42 

4 

27 

25.9 

390 

28 

6/036 

-41 

9 

-51.6 

29 

23 

26 

8< 

633 

-20.4 

-37.0 

10 

11 

4 

29 

8, 

275 

-36 

5 

.46 

6 

30 

23 

1 

28 

8, 

334 

-36 

3 

-46.6 

30 

16 

9 

28 

8 

293 

-35.1 

.48 

6 

26 

30.4 

300 

28 

9/064 

-49 

0 

29 

25 

1 

26 

9 

752 

-28.9 

.0 

10 

10 

1 

26 

9, 

322 

-44 

7 

30 

26 

5 

28 

9, 

382 

-44 

6 

30 

19 

6 

28 

9 

350 

-42.1 

.49 

0 

26 

35.7 

290 

29 

10/242 

-95 

6 

29 

23 

0 

26 

11 

028 

-39.4 

-51 

.2 

12 

9 

7 

26 

10/ 

521 

-52 

4 

29 

2  = 

0 

28 

10/ 

576 

-53 

2 

30 

22 

6 

26 

10 

565 

-49.3 

26 

42.5 

200 

27 

11/656 

-56 

8 

26 

24 

6 

28 

12, 

5l5 

-51.9 

12 

11 

2 

29 

11, 

948 

-56 

4 

29 

2  = 

5 

28 

11, 

994 

-59 

3 

30 

26 

2 

28 

12, 

006 

•  55.5 

26 

46.0 

175 

26 

12/508 

-54 

9 

28 

24 

7 

28 

13, 

367 

-56.7 

12 

11 

0 

28 

12, 

793 

-57 

3 

29 

31 

2 

26 

12/ 

628 

-60 

2 

30 

26 

9 

28 

12, 

853 

-58.0 

26 

46.9 

150 

26 

13/494 

-55 

2 

28 

23 

2 

26 

14 

318 

-66.5 

11 

12 

0 

26 

13, 

766 

-58 

6 

28 

3n 

1 

26 

13/ 

786 

-60 

1 

29 

25 

6 

28 

13 

616 

-61.2 

26 

44.5 

125 

26 

14/653 

-56 

9 

28 

21 

1 

26 

15 

396 

-75.1 

10 

14 

6 

27 

14, 

902 

-62 

6 

26 

27 

6 

26 

14/ 

920 

-62 

9 

29 

23 

4 

28 

14, 

936 

-65.5 

26 

37.8 

100 

26 

16/059 

-59 

5 

29 

18 

2 

27 

16, 

664 

-83.0 

10 

18 

6 

27 

16, 

265 

-66 

6 

28 

1" 

7 

25 

16/ 

260 

-66 

9 

29 

18 

0 

28 

16, 

281 

•  69.6 

27 

28.  1 

90 

24 

17/445 

-60 

9 

28 

16 

1 

27 

17 

9o9 

-80.0 

10 

7 

9 

26 

17, 

600 

-68 

6 

29 

15 

0 

24 

17, 

623 

-68 

1 

29 

11 

9 

26 

17 

606 

-70.5 

26 

22.2 

70 

24 

18/275 

-61 

5 

29 

13 

5 

27 

18, 

675 

-75.2 

10 

9 

26 

18, 

402 

-67.9 

29 

11 

6 

24 

19, 

426 

-67 

9 

30 

9 

5 

26 

18, 

403 

-69.9 

27 

17.1 

60 

23 

19/233 

-61 

1 

29 

11 

6 

27 

19, 

575 

-72.4 

29 

2 

1 

26 

19, 

331 

-66 

3 

29 

6 

24 

19, 

358 

-66 

1 

30 

6 

7 

25 

19, 

325 

-67.3 

27 

13.1 

50 

23 

20/366 

-60 

8 

29 

9 

7 

27 

20 

660 

-67.1 

09 

2 

9 

25 

20, 

443 

-63 

7 

30 

5 

4 

23 

20, 

466 

-64 

5 

32 

4 

7 

25 

20, 

435 

-63.3 

27 

8.9 

40 

23 

21/754 

-60 

6 

28 

9 

0 

27 

22 

024 

-62.8 

09 

14 

2 

25 

21, 

917 

-62.2 

29 

6 

21 

21, 

846 

-62 

8 

32 

2 

9 

25 

21/ 

815 

-60.5 

26 

lo.i 

30 

20 

23/556 

-59 

7 

29 

6 

0 

27 

23, 

821 

-56.9 

09 

24 

0 

25 

23, 

608 

-56.3 

26 

4 

1 

19 

23, 

624 

-60 

2 

31 

3 

7 

24 

23, 

624 

-56.7 

27 

10.2 

25 

20 

24/702 

-56 

3 

26 

9 

6 

23 

24, 

989 

-53.3 

09 

26 

3 

24 

24, 

756 

-56.7 

27 

1" 

1 

16 

24, 

762 

-56 

7 

30 

5 

1 

24 

24, 

785 

-54.8 

27 

12.7 

20 

19 

26/117 

-56 

9 

29 

12 

1 

22 

26, 

438 

-46,5 

10 

27 

0 

21 

26, 

131 

-53.6 

27 

14 

4 

17 

26, 

171 

-55 

8 

26 

7 

9 

24 

26, 

221 

-52.2 

29 

12.7 

15 

14 

27/970 

-52 

9 

27 

16 

7 

21 

28, 

339 

-45.1 

09 

24 

8 

16 

26/ 

063 

-50.1 

26 

2r 

5 

17 

29, 

018 

-52. 

3 

27 

11 

7 

24 

28, 

097 

-46.7 

27 

11.9 

10 

30/641 

-46 

1 

12 

31, 

065 

-40.8 

8 

30, 

724 

•46 

1 

13 

30/ 

679 

-47 

6 

27 

19 

1 

20 

30, 

768 

-45.2 

25 

12.5 

7 

8 

33/ 

075 

-42 

7 

-  ?.i  - 


RAWINSONDE  DATA 


Average  monthly  values 

 FEBRUARY  1977 


• 

HAKe 

IS. 

mClflC  AREA 

* 

WALLOPS   ISLAND.  VA  NASA 

WASHINGTON  DULLES 

INT. 

AP 

WAYCROSS, 

CA 

WINNEMUCCA,  NV 

1016 

n8 

1016 

HB 

1006 

MB 

1015 

MB 

B74 

MS 

Resultant 

Resultant 

e 

Resultant 

B 

Resultant 

c 

Resultant 

andard  pressure 
irface  mb. 

Wind 

e 

emperature  'C 

Wind 

-2 

CJ 

A 

a. 

E 

Wind 

Wind 

0 

p 

A 

A 

a 

i 

Wind 

0,  of  ol)ser\at 

ynamic  heigh 
etera 

p 

e 
"o 
0. 

i 

« 

,;:  c 

w 

°' 
E 
•o 
g 

0.  of  observati 

- 
C 

CJ 

c 
3 

ct: 

^  u 
.;;  c 

E 
-o 

Q. 

° 

J 

- 
I 
c 

a 
0 
a. 

s 

2a. 

u  0 

A  g 

Q. 

E 

T3 

a* 

0.  of  O! 

0 

1  " 

U 

A 

a 

A 

a 

E 

ew  Point  'C 

irection  1 
ns  of  dee.  1 

"! 
a. 

e 

■a 
« 

0.  of  observat 

1 

> 

M 
A 

. 

c 
0 
0. 
i 

A  c 

E 

"S 
0. 

CO  « 

Z 

a  e 

H 

a 

as 

— — 

Z 

a 

S 

H 

a 

q2 

« 

Z 

a 

E 

a 



CA 

— - 

Z 

0  E 

— ~ 

— 

Q 

oz 

cfl 

— 

Z 

a 

E 

a 

52 

c« 

SPC 

28 

3 

24 

— 
* 

20.9 

07 

28 

4 

-5.1 

26 

2 

? 

28 

— ok" 

-3. 1 

"6 

6 

28 

1 

26 

44 

6 

30 

26 

312 

•3 

9 

-10 

4 

1  

16 

1.0 

1000 

2« 

144 

23 

19.4 

07 

?7 

139 

2 

-6.2 

%n 

-1.7 

28 

28 

163 

-1! 

1 

30 

1 

9!0 

28 

591 

19 

17.0 

08 

- 

28 

547 

1 

-7.6 

28 

g 

?a 

5« 

■ .  3 

'0 
• 

0 

28 

28 

586 

-3. 

29 

900 

28 

1/055 

16 

_ 

13.6i09 

28 

981 

-10.5 

28 

QAO 

-2.9 

-10 

' 

28 

If^ 

28 

1,030 

_ 

-6. 

26 

6 

850 

28 

1'  542 

14 

_ 

8.1 

in 

28 

1* 

437 

.2 

-13.0 

27 

1 1 

o 

1* 

Aon 

-4.5 

"12 

4 

29 

17 

28 

1*498 

-9. 

1 

27 

28 

I , 

540 

3 

3 

.6 

1 

20 

1 . 6 

800 

28 

2*053 

13 

11 

28 

1* 

9l7 

-16.1 

?7 

Ifc 

J 

^' 

aOA 

-6.2 

-16 

3 

28 

17 

28 

1*991 

-10. 

3 

26 

28 

031 

1 

6 

.6 

5 

^' 

2 . 2 

7»0 

28 

2*595 

12 

-6. 1 

10 

28 

2* 

424 

-6 

-16.9 

27 

7 

^' 

Ann 
9a^ 

tI*a 

•  19 

1 

27 

1  ^ 

28 

2*512 

-13. 

26 

^2 

28 

2 

549 

-1 

1 

•  12 

1 

3  ■  4 

700 

28 

3»172 

10 

-11.2 

08 

28 

2* 

962 

-8 

-21.3 

27 

19 

5a 

^' 

-10.6 

"22 

27 

15 

- 

28 

3*  064 

_ 

-16. 

26 

1 5 

28 

3, 

096 

•4 

2 

•  16 

3 

50 

4  •  6 

tiO 

2« 

3/785 

7 

-14.0 

27 

?8 

3*534 

-11 

-23.4 

26 

28 

^' 

i^ft  1 

"12.9 

■  25 

4 

27 

18 

26 

3*651 

-19. 

26 

18 

28 

3, 

676 

-7.7 

-20 

5 

30 

6.0 

600 

2" 

4/  440 

4 

1 

-16.9 

28 

28 

4* 

144 

-14 

-26.6 

26 

28 

7' 

1  ft 

-16.4 

.28 

0 

27 

2n 

26 

4*  277 

-22. 

6 

26 

2 1 

26 

295 

-U 

7 

•25 

30 

7.2 

i!0 

28 

5/  142 

-20.0 

26 

28 

4* 

798 

-18 

-29.0 

26 

28 

^' 

7a7 

-20.3 

•  32 

2 

27 

2^ 

28 

4*  948 

-27. 

* 

26 

28 

955 

-16 

4 

•  28 

s 

3o 

7.8 

500 

2" 

5»898 

.4 

■J 

28 

5* 

502 

-23 

-34.3 

26 

TO 

28 

^' 

A«7 

-24,6 

-37 

0 

27 

26 

28 

5,  670 

"17 

-32. 

1 

26 

27 

28 

5, 

664 

-21 

7 

-32 

7 

30 

10.3 

*)0 

28 

6<719 

-9 

-29.0 

27 

* 

28 

6. 

265 

-28 

-40 . 2 

26 

an 
^0 

28 

5  A 

-29.9 

•  41, 

5 

26 

2P . 

26 

6,453 

-37. 

1 

26 

30 

28 

432 

-27 

3 

•  37 

30 

12.3 

400 

28 

7.617 

-16 

-34.5 

28 

j[ 

28 

7. 

099 

-34 

-45.7 

26 

28 

nAA 

-35.5 

-46, 

2 

26 

3 1  . 

28 

7,  308 

'5B 

-42. 

2 

26 

28 

7, 

269 

-33 

6 

-43 

0 

30 

13.6 

3)0 

28 

8*610 

-23 

-40.4 

29 

9 

28 

8. 

02  5 

-40 

-48.8 

a7 

- 

"42.1 

-46 

* 

26 

28 

8,257 

"a  A 

-46. 

26 

ao 

26 

8. 

197 

-39 

9 

•  48 

\^ 

7^*1 

300 

28 

9*718 

-31 

-47.2 

29 

28 

9, 

058 

-46 

47 

50 

90  1 

-48,4 

^* 

28 

9,  316 

~A1 

-47. 

25 

AA 

28 

9. 

230 

-47 

5 

20.5 

250 

2« 

10*984 

-41 

-54.2 

28 

28 

10. 

251 

-52 

AS 

7 

50 

10* 

70 

"53.4 

26 

so 

• 

26 

in, 531 

~A9 

26 

_ 

28 

413 

-'5 

4 

23.7 

200 

28 

12*462 

-!2 

28 

28 

u* 

685 

-54 

A7 

5a 

15' 

Aft7 

"kti*7 

40 

28 

11,971 

-55 

26 

Ki 
^ 

27 

1 1 

620 

.60 

0 

aft 
30 

nj 

2» 

13*310 

-59 

7 

28 

1 1 

28 

12* 

543 

-54 

. 

26 

44 

9 

5fl 

1  ^' 

AAA 

'ka'a 

26 

26 

12,819 

-57 

26 

50 

27 

654 

-58 

9 

30 

25*4 

no 

28 

14*257 

-67 

27 

11- 

28 

13* 

531 

-55 

26 

40 

9 

50 

if' 

'c7* 

27 

34 

26 

13, 787 

_ 

26 

43 

27 

13 

624 

-58 

1 

30 

22.3 

12S 

28 

15*337 

-74 

g 

27 

9. 

7 

28 

14* 

691 

-57 

5 

26 

37 

5 

?fl 

61s 

•57,2 

27 

31 

6 

26 

14,916 

'63 

26 

36 

1 

27 

14. 

770 

-59 

6 

29 

19.5 

100 

28 

16*608 

-8? 

2 

25 

7. 

0 

28 

16* 

090 

-61 

0 

26 

31 

1 

50 

1  ft' 

018 

"59.7 

26 

27 

1 

27 

16,263 

-68 

1 

26 

26 

7 

27 

16, 

15  7 

-62 

2 

29 

15.4 

80 

28 

17*846 

-84 

3 

26 

4. 

5 

28 

17, 

473 

-61 

8 

26 

25 

9 

28 

405 

"62.0 

26 

27 

4 

27 

1 7, 600 

-68 

3 

26 

20 

7 

27 

17 

532 

-63 

3 

30 

11.0 

70 

28 

18*589 

-81 

9 

27 

0 

28 

18. 

300 

-61 

2 

22 

7 

27 

18* 

222 

"61,7 

27 

3 

26 

18,404 

-66 

8 

26 

19 

8 

27 

18, 

353 

-63 

0 

31 

60 

28 

19*469 

-74 

9 

20 

4 

28 

19, 

258 

-60 

7 

26 

20 

3 

27 

19, 

179 

"60.6 

27 

17 

9 

25 

19,341 

-65 

0 

26 

16 

ft 

27 

19, 

302 

-62 

9 

32 

6.4 

50 

27 

20*551 

-66 

2 

15 

7 

28 

20. 

397 

-59 

3 

26 

17 

0 

27 

20, 

319 

"59.7 

27 

l* 

3 

25 

20,460 

-62 

n 

26 

10 

7 

26 

20, 

426 

-62 

5 

33 

5.3 

40 

27 

21*923 

-60 

9 

09 

7 

28 

21. 

798 

-58 

4 

26 

15 

1 

27 

21, 

716 

-59.0 

26 

15 

1 

24 

21,854 

-59 

0 

26 

10 

7 

25 

21> 

609 

-62 

0 

35 

5.1 

30 

27 

23*727 

-57 

0 

07 

4 

Q 

28 

23. 

617 

-55 

8 

26 

15 

5 

23, 

522 

"56.6 

26 

17 

1 

23 

23,677 

-55 

1 

26 

10 

4 

25 

23 

-61 

1 

36 

4.0 

25 

27 

24.887 

-54 

9 

09 

5. 

9 

27 

24. 

781 

-54 

2 

26 

17 

6 

26 

24, 

680 

"55.8 

26 

17 

8 

23 

24, 646 

-53 

3 

27 

9 

6 

24 

24, 

724 

-60 

1 

35 

3.1 

20 

27 

26*329 

-50 

5 

OS 

4 

7 

26 

26* 

218 

-51 

6 

26 

19 

0 

26 

26, 

111 

"53.0 

26 

2n 

9 

23 

26,294 

-50 

2 

26 

6 

8 

19 

26 

122 

.58 

9 

33 

4,2 

15 

26 

28*224 

-46 

8 

06 

5 

4 

26 

28, 

099 

-48 

2 

25 

24 

6 

25 

27, 

980 

-49.2 

25 

24 

7 

23 

28, 195 

-45 

7 

26 

10 

5 

14 

27 

946 

-55 

9 

30 

8.0 

10 

26 

30*927 

-44 

6 

11 

3 

5 

17 

30, 

808 

-41 

7 

26 

32 

3 

7 

30, 

669 

-39.8 

18 

30,907 

-42 

2 

25 

15 

2 

7 

1' 

33*334 

-39 

9 

23 

5 

5 

6 

33, 

226 

-37 

9 

5 

33,310 

-33 

6 

HINSLDH*  n 

YAKUT4T,  4K 

VAP*  CAROLINE  IS. 

VUCCA 

FLAT. 

NV 

854 

H8 

1001 

MB 

1009 

MB 

865 

MB 

SPC 

2» 

1*487 

-4 

2 

-11.4 

22 

1 

8 

28 

12 

3 

0 

1.3 

10 

2 

7 

28 

14 

27.0 

23 

4 

08 

4 

26 

1*198 

-1 

1 

-9 

5 

33 

1 

2 

1000 

19 

52 

3 

2 

.6 

11 

3 

1 

28 

94 

25.8 

22 

4 

08 

0 

950 

28 

439 

2 

1 

-.8 

13 

6 

6 

28 

545 

22.5 

20 

0 

08 

In 

6 

900 

28 

873 

9 

-3.2 

14 

8 

3 

28 

1, 

014 

19.5 

15 

8 

08 

11 

0 

850 

23 

1*544 

4 

-10.7 

24 

6 

28 

1* 

327 

-3 

8 

-6.1 

15 

9 

3 

28 

1, 

506 

17.0 

10 

9 

08 

In 

2 

26 

1*531 

7 

2 

-11 

2 

36 

4 

0 

800 

28 

2*018 

4 

1 

-11.1 

31 

3 

3 

28 

1* 

804 

-6 

5 

-9.5 

16 

9 

5 

28 

2, 

022 

15.9 

3 

7 

08 

0 

5 

26 

2*027 

7 

-13.2 

01 

4 

1 

750 

28 

2*540 

1 

1 

-13.6 

33 

4 

3 

28 

2* 

306 

-9 

5 

-13.7 

17 

9 

0 

28 

2, 

569 

13.7 

8 

08 

R 

5 

26 

2*550 

1 

5 

-15.6 

35 

3 

1 

700 

28 

3*091 

-2 

5 

-17.1 

32 

9 

28 

2* 

836 

-12 

8 

-17.8 

17 

8 

2 

28 

3, 

147 

10.8 

-5 

3 

09 

7 

9 

28 

3*  102 

-1 

8 

-19.1 

33 

3 

4 

650 

28 

3*675 

-6 

0 

-21.4 

32 

6. 

2 

27 

3* 

395 

-16 

6 

-22.2 

17 

8 

7 

28 

3, 

761 

7.5 

•  8 

0 

09 

P 

6 

28 

3.667 

-5 

3 

-21. 

5 

33 

4 

6 

600 

28 

4*298 

-9 

7 

-25.6 

32 

8. 

3 

27 

3* 

992 

-20 

9 

-26.9 

18 

8 

9 

28 

4, 

416 

3.9 

•  10 

4 

09 

ir 

6 

26 

4.310 

-9 

7 

-24.7 

32 

6 

4 

5!0 

28 

4*963 

-14 

3 

-29.2 

32 

10. 

0 

27 

4,629 

-25 

5 

-31.5 

19 

9 

7 

28 

5, 

118 

.1 

-14 

4 

10 

In 

5 

28 

4.975 

-14 

4 

-28.5 

31 

6 

9 

500 

28 

5*679 

-19 

7 

-32.9 

32 

11. 

8 

27 

5* 

314 

-30 

6 

-35.7 

20 

10 

7 

28 

5, 

876 

-4.5 

-16.3 

10 

in 

2 

28 

5.691 

-19 

4 

-33.7 

31 

11 

5 

450 

28 

6*452 

-25 

6 

-37.7 

31 

12 

7 

27 

6*054 

-35 

9 

-38.9 

20 

11 

5 

28 

6, 

698 

-9.1 

.23 

6 

11 

In 

2 

28 

6.  465 

-25 

2 

-36 

8 

31 

14 

2 

400 

27 

7*305 

-31 

9 

-43.8 

32 

14 

5 

27 

6*862 

-42 

1 

-41.5 

21 

12 

7 

28 

7, 

600 

"14.5 

.30 

0 

10 

11 

3 

28 

7.309 

-31 

9 

-43.7 

31 

17 

4 

350 

27 

8*238 

-38 

9 

-48.4 

31 

17 

4 

27 

7, 

756 

-48 

3 

22 

14 

5 

28 

8, 

602 

"21.5 

.36 

2 

10 

9 

9 

28 

8.242 

-38 

7 

-46 

5 

31 

20 

8 

300 

27 

9.2  76 

-46 

2 

31 

22 

0 

27 

8, 

755 

-54 

0 

22 

16 

9 

28 

9, 

717 

"29,6 

.43 

1 

10 

8 

26 

9*281 

-46 

0 

31 

22 

4 

250 

27 

10*468 

-53 

7 

31 

25. 

9 

27 

9, 

919 

-55 

3 

22 

14 

8 

28 

10, 

988 

"40.4 

-51,1 

12 

9 

2 

28 

10*474 

-53 

4 

31 

22 

7 

200 

27 

11*888 

-58 

0 

31 

29. 

1 

27 

11* 

349 

-52 

9 

22 

11 

7 

28 

12, 

468 

•53.0 

13 

11 

8 

28 

11*869 

-59 

3 

31 

24 

6 

175 

27 

12*730 

-57 

6 

30 

27. 

7 

27 

12* 

212 

-52 

0 

22 

13 

1 

28 

13, 

316 

"60.0 

13 

13 

7 

28 

12*725 

-58 

9 

31 

25 

0 

150 

27 

13*703 

-58 

0 

30 

26. 

8 

27 

13, 

213 

-51 

5 

23 

11 

4 

27 

14, 

261 

"66.1 

13 

1* 

0 

26 

13*693 

-58 

8 

30 

23 

6 

125 

27 

14*845 

-60 

7 

30 

23. 

9 

26 

14, 

390 

-51 

9 

23 

10 

7 

27 

15, 

335 

"75.5 

12 

1  = 

2 

28 

14*833 

-60 

6 

30 

20 

6 

100 

27 

16*221 

-64 

5 

29 

19. 

4 

26 

15, 

837 

-52 

1 

23 

9 

9 

27 

16, 

601 

"82.8 

11 

1» 

1 

26 

16*211 

-64 

1 

30 

16 

2 

80 

25 

17*577 

-66 

7 

30 

14. 

0 

25 

17, 

279 

-53 

5 

23 

8 

4 

27 

17, 

852 

"80.1 

10 

6 

5 

26 

17*572 

-65 

7 

30 

11 

7 

70 

24 

16*386 

-66 

0 

30 

11 

3 

24 

18, 

139 

-53 

2 

24 

8 

4 

27 

18, 

614 

-76,2 

08 

7 

26 

18,365 

-65 

0 

31 

8 

3 

60 

24 

19*323 

-65 

2 

31 

8 

5 

24 

19, 

131 

-53 

7 

24 

7 

5 

27 

19, 

510 

-73,0 

36 

1 

1 

25 

19,329 

-64 

2 

31 

6 

0 

50 

23 

20*438 

-64 

1 

31 

6 

9 

24 

20, 

301 

-54 

7 

25 

6 

5 

27 

20, 

595 

"67.2 

09 

2 

6 

23 

20,450 

-62 

8 

32 

4 

7 

40 

23 

21*811 

-62 

4 

30 

4. 

5 

21, 

728 

-55 

7 

27 

6 

4 

26 

21, 

958 

"62.7 

09 

If 

7 

22 

21,828 

-61 

6 

33 

2 

5 

iO 

22 

23*597 

-60 

1 

29 

5 

9 

11 

23, 

555 

-57 

1 

29 

6 

4 

26 

23, 

759 

"56.9 

09 

2? 

6 

15 

23,625 

-59 

8 

31 

5 

4 

25 

20 

24*745 

-58 

2 

28 

8. 

6 

21 

24, 

698 

-58 

2 

30 

7 

3 

26 

24, 

922 

"53.9 

09 

2? 

9 

13 

24,774 

-58 

1 

31 

4 

7 

20 

1' 

26*169 

-54 

7 

27 

11. 

7 

17 

26, 

104 

-58 

3 

32 

8 

2 

25 

26, 

372 

"49,9 

09 

24 

2 

12 

26, 166 

-55 

7 

29 

7 

1 

15 

16 

28*015 

-51 

6 

27 

18. 

3 

12 

27,983 

-56 

4 

32 

9 

7 

24 

28, 

270 

•46.4 

09 

24 

3 

7 

28,037 

-52 

7 

10 

11 

30*688 

-44 

9 

22 

30, 

996 

"40.0 

10 

15 

6 

7 

11 

33, 

455 

"35,0 

-  25  - 


RAWINSONDE  DATA  -corrections 

Average  monthly  valuea 


NOVEMBER  1976 


CM»«I.ES7CNj 

sc 

GAtND  JUNCTION 

,  CD 

• 

OBe«T 

FILLS 

HT 

KNAJALEIN/  MlRSHALl 

IS. 

* 

1018 

857 

MB 

892 

1010  ►'8 

1001 

Resultant 

Resultant 

Resultant 

Resultant 

Resultant 

c 

.2 

Wind 

O 

Wind 

Wind 

Wind 

o 

O 

Wind 

Temperature  'C 

O 

O 

•  . 

"•I 

•o  * 
c  «- 

i 

s 

o 

s 

c 

cu 
i 

g-S 

d 

.  of  observa 

namic  heig 
ters 

mperature 

0. 

1 

s 

a. 

e 

.  of  observa 

as 

z 

- 
B 
e 

n 

V 

mperature  ' 

U 

B 
S 
O. 

i 

■ection 
is  of  deg. 

db 
6 

,  of  observe 

'» 
E 

B 

s 

mperature  ' 

w  Point  'C 

ection 
IS  of  deK 

Bed  m.p.s. 

.  of  observe 

namic  heig 

* 

mperature  ' 

w  Point  *C 

rection 
IS  of  de.._ 

a. 
B 
■o 

S  t 

G 

Q 

Q*. 

a 

« 

o 
Z 

>>  « 

Q  B 

• 

o. 

o 
Z 

Q 

a 

-  B 

a. 

o 
Z 

Q 

g 

H 

• 

OS 

a 

VI 

o 
Z 

^ 

B 

• 

Q 

3*. 

a. 

CO 

3n 

13 

6 

8 

2 

.7 

29 

1 

2 

30 

1<*T2 

-1 

1 

•  10. 

9 

12 

1.7 

30 

1, 

lie 

.7 

•  7.0 

2i 

4.1 

30 

5 

-9.7 

.13.0 

03 

7.9 

1000 

30 

163 

9 

5 

1 

.6 

33 

? 

5 

20 

7 1 

-10.0 

-15.0 

01 

2.9 

950 

3n 

589 

9 

6 

-1 

.1 

30 

4 

9 

30 

-7.3 

-11.8 

07 

1.6 

9oo 

30 

1' 

036 

7 

6 

-1 

.6 

29 

1 

30 

-8.6 

-13.5 

10 

7.6 

890 

30 

1< 

507 

6 

9 

.7 

.2 

27 

9 

7 

21 

1/941 

2 

9 

-9, 

5 

12 

2 

2 

30 

1. 

508 

2 

3 

•  7.4 

27 

6 

0 

30 

1, 

277 

-10.1 

.15.4 

09 

7.1 

800 

30 

2> 

004 

5 

2 

-7 

.5 

27 

U 

3 

•  0 

2<026 

3 

3 

.9. 

7 

1 1 

1 

4 

30 

I. 

995 

- 

4 

.10.2 

29 

8 

30 

1, 

743 

-11.7 

-18.6 

08 

7.2 

750 

3o 

2< 

529 

3 

2 

.9 

.9 

27 

13 

7 

30 

2/547 

9 

-11. 

2 

32 

e 

30 

2. 

509 

-3 

1 

.12 

.9 

30 

7 

6 

30 

2/ 

235 

-14.3 

-23.0 

09 

7.2 

700 

3o 

3< 

086 

8 

-12 

.  I, 

27 

16 

1 

30 

3/098 

-2 

0 

-13. 

6 

31 

3 

7 

30 

3. 

052 

.5 

9 

-16.7 

31 

q 

7 

30 

2. 

a^a 

-17.3 

-27.5 

10 

7.3 

650 

30 

3< 

678 

-1 

8 

-16 

.6 

26 

19 

2 

10 

3/683 

.9 

9 

-17. 

3 

32 

6 

4 

30 

3. 

630 

.9 

2 

-21 

.2 

32 

12 

.8 

30 

3. 

-20.0 

-30.7 

13 

7.1 

600 

3o 

4.311 

-5 

2 

-21 

.5 

26 

21 

7 

30 

4/307 

.9 

3 

.21. 

2 

32 

8 

6 

30 

*" 

246 

-12 

5 

-24 

.8 

31 

14 

9 

30 

3. 

-23.5 

-34.5 

14 

7.6 

550 

30 

it 

989 

.9 

4 

-24 

.6 

26 

24 

8 

30 

4/974 

.13 

7 

-25. 

1 

32 

10 

4 

30 

*" 

9o5 

-16 

8 

.26.6 

32 

15 

7 

3o 

4. 

528 

-77.6 

.38.2 

14 

7.5 

5oO 

30 

5. 

719 

-14 

4 

-29 

.0 

26 

27 

3 

30 

5/69J 

.18 

4 

.30. 

1 

32 

1  1 

8 

30 

5. 

615 

-21 

6 

.32 

.9 

32 

l« 

2 

30 

5. 

207 

.32.5 

.41.0 

16 

7.9 

*5o 

30 

6> 

910 

-19 

5 

-33 

.2 

26 

31 

9 

Jo 

6/470 

.23 

7 

-35. 

1 

32 

13 

5 

28 

6. 

376 

-27 

1 

.36.0 

32 

19 

7 

30 

5, 

942 

-37.2 

.43.7 

17 

4.0 

400 

3o 

7, 

375 

-25 

3 

.37 

.9 

26 

35 

2 

30 

7/320 

-30 

2 

-39. 

6 

32 

15 

4 

2" 

215 

-33 

3 

.41 

.7 

32 

21 

8 

30 

6. 

Ito 

-42.9 

.47.1 

17 

5.9 

350 

30 

8< 

334 

-32 

3 

-42 

.2 

26 

39 

0 

30 

8/260 

-37 

1 

•  45. 

5 

32 

16 

8 

28 

a' 

142 

-40 

3 

.45 

.8 

32 

23 

9 

30 

7. 

-48.3 

16 

6.5 

300 

3n 

9, 

400 

-40 

4 

.43 

.8 

26 

43 

4 

30 

9/104 

.45 

3 

32 

18 

6 

28 

173 

-47 

9 

32 

24 

9 

30 

8. 

640 

-52.9 

l7 

7.6 

250 

30 

10" 

620 

-49 

0 

26 

5o 

2 

30 

10/499 

.53 

9 

32 

19 

9 

2« 

10 

356 

-94 

9 

32 

26 

.9 

30 

9. 

sio 

-53.3 

18 

6.3 

200 

30 

12. 

097 

.97 

5 

26 

53 

7 

30 

11/914 

.58 

9 

31 

18 

2» 

1 1 

765 

-98 

8 

32 

24 

.7 

30 

11. 

259 

-90.3 

l9 

7.5 

175 

30 

12. 

893 

-61 

4 

26 

5? 

5 

29 

12/760 

-60 

9 

31 

19 

0 

28 

12 

604 

-98 

3 

32 

23 

.9 

30 

12. 

132 

-49.4 

19 

ft. 4 

190 

29 

13. 

841 

-64 

3 

26 

8 

29 

13/719 

-61 

0 

31 

17 

2 

28 

1  3 

575 

-58 

3 

32 

20 

.3 

30 

13. 

145 

-48.6 

20 

9.1 

125 

2« 

14. 

942 

-67 

26 

40 

1 

28 

14/844 

.62 

T 

30 

16 

8 

28 

14 

722 

-98 

9 

32 

17 

.0 

30 

14. 

344 

-48.4 

20 

9.9 

100 

27 

16. 

279 

-68 

26 

3n 

2 

28 

16/214 

.63 

8 

31 

13 

8 

28 

1  6 

118 

-99 

7 

32 

14 

.0 

30 

15. 

8  1  2 

-49.1 

21 

9.5 

80 

26 

l7. 

619 

-67 

0 

26 

21 

8 

28 

17/581 

.63 

9 

32 

9 

2 

27 

1  7 

5o8 

.99 

3 

32 

9 

.8 

30 

17, 

-49.1 

21 

9.2 

70 

Zt- 

18. 

478 

-65 

7 

26 

16 

7 

28 

18/401 

.63 

2 

33 

7 

3 

26 

IB 

350 

-99 

0 

33 

9 

.2 

30 

18. 

1'3 

-49.2 

21 

9,8 

60 

26 

19. 

367 

-64 

4 

26 

12 

9 

28 

19/150 

-62.7 

33 

5 

3 

25 

19 

314 

-99 

3 

34 

7 

.7 

30 

19. 

164 

.49.3 

22 

9,5 

50 

2'> 

20. 

4«9 

-61 

26 

u 

2 

28 

20/477 

-61 

3 

35 

4 

1 

22 

20 

454 

-99 

0 

36 

7 

.  1 

30 

20. 

359 

-49.4 

22 

0,5 

»0 

26 

21. 

8«'J 

-59 

3 

27 

9 

27 

21/869 

-59.9 

36 

4 

3 

22 

21 

858 

.58 

0 

02 

6 

.5 

29 

21. 

816 

-49,8 

23 

",7 

50 

26 

23. 

695 

-56 

27 

A 

2 

23 

23/677 

.57.6 

36 

3 

3 

21 

23 

680 

-56 

7 

03 

5 

.8 

28 

73. 

702 

-49.3 

24 

f ,  ft 

2i 

2*. 

8^3 

-54 

3 

27 

5 

21 

24/833 

-56.2 

36 

2 

6 

19 

838 

-56 

9 

04 

.8 

27 

24. 

912 

-4  8,0 

23 

".1 

20 

25 

26. 

300 

-52 

6 

27 

1- 

1 

20 

26/258 

-54 

7 

35 

2 

0 

16 

11 

265 

-55 

6 

04 

7 

26 

26. 

394 

-47,9 

25 

7.9 

15 

23 

28. 

173 

-50 

5 

27 

12 

1 

13 

28/ll( 

.53 

0 

30 

5 

6 

10 

118 

-54 

6 

06 

1? 

,r 

14 

28. 

317 

.45,9 

26 

11.7 

10 

17 

30. 

786 

.49 

4 

27 

2? 

6 

6 

30 

792 

-93 

L«KE 

CITY 

LT 

HAYf ROSS/ 

ulNNEHUCCt/ 

NV 

877 

1015 

MB 

874 

SFC 

30 

1. 

288 

1 

.4 

8 

14 

8 

30 

44 

6 

9 

5.0 

35 

1 

0 

30 

1 

312 

-2 

6 

.8 

.4 

19 

1 

.2 

1000 

30 

164 

9 

4 

3. 

34 

2 

6 

950 

30 

991 

9 

7 

8 

32 

4 

3 

900 

30 

1/040 

9 

3 

-1 . 

5 

29 

5 

3 

850 

3n 

1. 

543 

5 

0 

.5.6 

16 

1 

2 

30 

1/913 

8 

3 

-3. 

3 

28 

7 

5 

30 

1 

541 

6 

6 

-5 

.  1 

13 

1 

.0 

800 

3'i 

2. 

037 

3 

4 

.8 

26 

7 

30 

2/014 

7 

0 

-5. 

9 

27 

9 

7 

30 

2 

039 

6 

1 

.8 

.1 

27 

1 

.0 

750 

3o 

2. 

598 

3 

.10 

.9 

30 

5 

30 

2/942 

5 

1 

-7. 

9 

27 

1  1 

8 

3C 

2. 

565 

3 

5 

-10 

.0 

29 

7 

.0 

700 

3o 

3. 

lo8 

-2 

5 

.14.9 

32 

8 

30 

3/103 

2 

•11  . 

5 

26 

13 

8 

30 

3 

122 

8 

.13 

.  1 

30 

3 

.3 

650 

3o 

3. 

693 

-5 

7 

.17.3 

32 

8 

30 

3/699 

8 

-19.7 

76 

17 

2 

30 

3. 

714 

-2 

6 

.17 

.3 

31 

9 

3 

600 

3.1 

316 

-9 

3 

.22 

.4 

32 

lo 

30 

4/333 

-4 

4 

-19.0 

26 

18 

7 

30 

344 

-6 

3 

-21 

■  1 

31 

7 

3 

590 

3o 

983 

-1  3 

7 

-26 

8 

32 

12. 

1 

30 

9/014 

-8 

5 

.24, 

0 

26 

20 

9 

3o 

5. 

019 

-10 

7 

.25 

.0 

31 

6 

500 

3n 

5. 

7ol 

-18 

3 

-32 

.3 

32 

14 

3 

30 

9/746 

-13 

0 

.27.7 

26 

75 

0 

3o 

5. 

74  5 

-16 

0 

-30 

.0 

31 

9 

"•90 

3n 

6. 

479 

-23 

9 

.36.3 

32 

15 

8 

30 

-6/942 

-18 

2 

.31.1 

26 

28 

4 

30 

6. 

530 

-21 

6 

.34 

.6 

31 

11 

8 

"•00 

30 

7. 

328 

-30 

2 

-40 

.6 

32 

17 

6 

30 

7/410 

-24 

.35.6 

25 

31 

5 

30 

7, 

387 

-78 

1 

.39 

.9 

31 

3 

350 

3o 

8. 

268 

-37 

2 

.44 

.0 

32 

19 

1 

30 

8/373 

-31 

2 

-40. 

7 

?5 

34 

2 

30 

8. 

334 

-35 

6 

.44 

.5 

31 

3 

300 

3-1 

9. 

312 

-45 

2 

32 

2- 

7 

30 

9/445 

-39 

1 

.46. 

1 

75 

40 

5 

30 

9. 

3»4 

-44 

3 

31 

2 

290 

29 

10. 

5o7 

-54 

0 

32 

27 

1 

30 

10/672 

.47 

9 

26 

47 

3 

3o 

10. 

5«2 

-53 

1 

32 

4 

200 

29 

1  1. 

918 

-60 

2 

32 

23 

2 

29 

12/111 

.57 

9 

76 

49 

0 

30 

11. 

992 

-61 

1 

31 

6 

179 

29 

12. 

747 

-61 

6 

31 

21 

4 

28 

12/938 

.62 

1 

26 

49 

4 

30 

12. 

870 

-61 

9 

31 

19 

3 

190 

29 

13. 

7o5 

-61 

4 

31 

1  = 

2 

28 

13.882 

-66 

0 

76 

45 

6 

30 

13. 

771 

-62 

8 

31 

17 

9 

125 

29 

14. 

831 

-63 

1 

31 

16 

9 

28 

14/979 

-69 

2 

76 

38 

5 

30 

14. 

89<, 

-63 

6 

31 

2 

100 

29 

16. 

198 

-64 

1 

31 

14 

5 

27 

16/304 

-70 

4 

76 

28 

3 

30 

16. 

258 

-64 

8 

31 

3 

»0 

29 

17. 

565 

-64 

2 

32 

2 

25 

17/634 

-68 

7 

76 

19 

4 

30 

17. 

620 

-64 

4 

33 

7 

6 

70 

2» 

18. 

3»3 

-63 

5 

33 

7 

9 

24 

18/440 

-67 

1 

76 

1  4 

9 

27 

18. 

443 

-63 

6 

34 

0 

60 

2» 

19. 

332 

-62 

5 

34 

4 

Q 

23 

19/375 

.65 

5 

76 

1  1 

5 

25 

19. 

39? 

-62 

7 

35 

5 

2 

90 

2" 

20. 

460 

-61 

6 

36 

8 

22 

20/493 

-62 

3 

26 

9 

6 

24 

20. 

523 

-61 

0 

02 

»0 

2» 

21. 

S49 

1 

02 

2 

19 

21/876 

-60 

1 

26 

7 

6 

24 

21. 

914 

-59 

9 

04 

2 

30 

26 

23. 

690 

.58 

2 

03 

5 

19 

23/692 

-55 

9 

27 

5 

5 

21 

23. 

725 

-97 

3 

09 

9 

7 

25 

25 

24. 

803 

-56 

9 

04 

0 

19 

24/857 

-54 

2 

?7 

6 

1 

20 

24/ 

S8(, 

-96 

0 

06 

9 

fO 

2'. 

26. 

223 

-55 

5 

03 

L 

7 

16 

26/292 

.52 

1 

27 

9 

3 

17 

26. 

315 

-54 

3 

04 

5 

19 

19 

28, 

066 

-94 

6 

04 

3 

3 

14 

28/150 

-50 

7 

27 

12 

0 

12 

28. 

162 

.52 

3 

06 

9 

10 

12 

30/81H 

-48 

0 

27 

18 

3 

5 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  in  langleys  per  minute  od  a  surface  normal  to  the  direction  of  the  sun.  FEBRUARY  1977 


Dale 

Sun's  zenilh  distance 

Date 

Sun's  zenith  distance 

A.M. 

• 

P.M. 

AM. 

P.M. 

75.r 

70.T 

60.(r 

eo.c 

70.T 

7S.r 

78.r 

78.7- 

7s.r 

70.r 

60.0* 

60.0' 

707* 

75  7* 

787* 

ALBUQUERQUE,  NM 

BLUE  HILL  OBSERVATORY,  MA 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

1.67 

2.51 

3.35 

4.  19 

4.89 

3.92 

2.94 

1.96 

1.96 

2.94 

3.92 

4.89 

3  

4  

1.01 

1.05 
1.07 

.98 

.85 
1.02 

1.10 
1.00 

1.11 
.97 
1.01 

.87 
1.07 

1.01 

1.09 

1.14 
1.18 

1.11 

.97 
1.11 

1.20 
1.11 

1.21 
1.08 
1.09 

1.01 
1.19 

1.11 

1.13 
1.16 

1.19 

1.24 
1.28 
1.23 
1.21 

1.12 
1.25 
1.21 
1.28 
1.21 

1.32 

1.18 
1.14 

1. 16 
1.28 

1.21 

1.32 
1.33 
1.32 

1.26 
1.43 
1.44 
1.36 
1.38 
1.39 
1.34 
1.41 
1.37 
(1.41) 
1.38 

1.28 

1.34 
1.41 

1.36 

1.47 
1.43 
1.39 
1.40 
1.49 
1.48 
1.41 
1.43 
1.47 
1.43 
(1.48) 
1.49 
1.50 
1.45 
1.52 

1.40 
1.48 
1.45 
1.52 

1.46 

1.30 
1.35 
1.34 
1.30 
1.40 
1.44 
1.38 
1.37 
1.40 
1.30 
(1.39) 

(1.36) 
1.40 
1.42 
1.40 

1.28 
1.44 
1.43 
(1.37) 

1.37 

1.24 
1.10 
1.12 
.99 
1.18 
1.21 
1.27 
(1.21) 
1.23 
1.26 
1.15 
1.24 

1.19 
1.27 

1.14 

1.30 
(1.20) 

1.  19 

1.13 
1.03 
.96 
.79 
1.04 
1. 10 

1.04 
1.10 
1.17 
1.02 

1.  11 
1.19 

1.03 
1.  17 

1.06 

1.01 
.92 
.85 
.77 
.94 

1.02 

.91 
1.00 
1.07 

.92 

.97 
1.08 

.97 
1.06 
1.08 

.97 

6  

7  

.78 
.77 

.78 

.82 
.86 

.84 

.88 
.96 

.92 

1.04 
1.06 

1.05 

1  .  12 
1.01 
1.03 
1.08 
1.10 

1.07 

1.00 
1.11 
.98 
.98 
1 .06 
1.05 

1.03 

.96 
.97 
.96 
.82 
.87 
.89 

.91 

.84 
.89 
.88 
.  72 
.  74 

.81 

.74 
.79 
.81 
.63 
.63 

.72 

6  

8  

9  

11  

12  

13  

14  

15  

16  

18  

19  

20  

21  

22  

23  

26  

27  

28  

Aver- 
ages 

8  

16  

17  

18  

Aver- 
ages 

MADISON,  WI 

MAUNA  LOA  OBSERVATORY,  HI 

Air  mass 

Air  mass 

4.69 

3.75 

2.81 

1.88 

1.88 

2.81 

3.75 

4.69 

3.36 

2.63 

2.01 

1.34 

1.34 

2.01 

2.63 

3.36 

5  

6  

7  

9  

11  

15  

16  

20  

28  

Aver- 
ages 

S  1.03 

S  .95 

S  .86 
S  .90 

.94 

S  1.12 
S  1.05 

S  1.00 
S  1.01 

1.05 

S  1.24 
S  1.16 

S  1.13 
S  1.14 

1.17 

S  1.38 
S  1.28 
S  1.31 
H  1.08 

S  1.31 
S  1.30 
S  1.26 

1.27 

S  1.29 
S  1.38 
S  1.31 
S  1.31 
H  1.13 

S  1.36 
S  1.36 

S  1.35 
1.31 

S  1.35 
S  1.29 
S  1.29 
H  1.11 

S  1.33 
S  1.33 

S  1.28 
1.29 

S  1.  15 
S  1.12 
S  1. 13 

S  1.16 
S  1.17 
S  1.14 

S  1.11 
1.14 

S  1.04 
S  1.08 
S  1.03 

S  1.04 
S  1.07 

M  .99 

1.04 

S  .96 
S  .97 
S  .92 

S  .96 
S  .99 

M  .89 

.95 

NO  UA 

rA  RECEI 

'ED 

OMAHA,  KE 

TUCSON,  AZ 

Air  mass 

Air  mass 

4.78 

3.82 

2.87 

1.91 

1.91 

2.87 

3.82 

4.78 

4.64 

3.71 

2.78 

1.86 

1.86 

2.78 

3.71 

4.64 

NO  DAI 

A  RECEIV 

ED 

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

13  

14  

15  

16  

17  

18  

19  

20  

21-  

22  

23  

25  

26  

27  

28  

Aver- 
ages 

.95 
.95 
.93 
.83 
.86 
.89 

.77 

.92 

.95 

.95 

.99 
1.01 
1.03  , 
1.04 
1.00 

.94 
1.04 

.94 

.99 

.94 
1.04 
1.03 
1.07 

.96 

.94 
1.05 
1.06 
1.04 
.93 
.94 
1.00 

.88 
1.02 
1.07 
1.06 
1. 10 
1.13 
1.14 
1.14 
1.11 
1.04 
1.15 

1.05 
1.09 
1.04 
1.  14 
1.14 
1.16 

1.06 

1.08 
1.15 
1. 19 
1.17 
1.06 
1.09 
1. 14 

1.01 
1;  14 
1.  18 
1. 18 
1.21 
1.25 
1.24 
1.26 
1.21 
1.19 
1.27 

1. 16 
1.20 
1.17 
1.26 
1.26 
1.28 

1. 18 

1.25 

1.32 
1.31 

1.27 
1.31 
1.27 
1.22 
1.31 
1.28 
1.33 
1.35 
1.39 
1.37 
1.40 
1.37 
1.35 
1.42 

1.30 
1.37 
1.34 
1.40 
1.40 
1.41 

1.34 

1.39 
1.45 
1.47 
1.41 

1.36 
1.41 
1.40 
1.27 
1.44 
1.43 
1.44 
1.45 
1.48 
1.48 
1.50 
1.48 
1.46 
1.53 
1.47 
1.32 
1.47 
1.51 
1.52 
1.51 
1.54 

1.45 

1.31 

1.30 
1.21 

1. 16 
1.35 
1.33 
1.35 
1.33 
1.33 
1.37 
1.34 
1.39 
1.33 
1.36 
1.33 

1.34 
1.40 
1.39 
1.38 
1.40 

1.34 

1. 19 

1.  14 

1.02 
1.13 

.95 
1.20 
1. 17 
1.24 
1.17 
1.24 
1.18 
1.  17 
1. 19 
1.18 
1.20 
1. 15 

1.21 
1.21 
1.25 
1.24 
1.21 

1.17 

1.06 
1.00 

.99 

.89 
.99 

.87 
1.07 
1.02 
1. 12 
1.04 
1.07 
1.05 
1.09 
1.05 
1.04 
1.05 
1.01 

1.07 
1. 11 
1.13 
1.11 
1.08 

1.04 

.95 
.89 

.91 

.81 
.88 

.78 
.99 
.91 
1.02 
.94 
.97 
.97 
.99 
.91 
.94 
.94 
.94 

.99 

1.01 
.96 

.94 
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REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply   to  the  period  24  hours  prior  to  time  of  ob- 

serva t ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.  (See  individual  CI ima lolog ica 1  Data  for  limes 
of  observations). 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,   using  a  ratio  of  1  inch  of  water  equivalent   to  every   10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  frorc  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1*'C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site, 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  '"Elevations"   table  of   the  annual   issue  of   this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =    0.3048  meters 
"F.         =     9  X  *C  +  32 

1  inch  "    25.4  millimeters 

1  mile  per  hour  =»  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 

°         Includes  crop  damage. 
C        Crop  damage. 

*  No  occurrence  of  storms  or  unusual  weather  phenomena  reported. 
@         Includes  heavy  sleet  storm . 

*t         Fi'eezing  drizzle  and  freezing  rain,   commonly  known  as  glaze. 

0         For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental   Data  Service,   NOAA ,   monthly  pub- 
lication STORM  DATA. 

*  No  Storm  Data  Report  received  for  this  State. 
<^       Repor  t   Incomplete . 

t        Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000   to  $50,000 

5  $50,000   to  $500,000 

6  $500,000  to  $5  Million 

7  $5  Million  to  $50  Million 

8  $50  Million  to  $500  Million 

9  $500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

\_/      Flooding  continued  at  the  end  of  the  month. 
NA      Not  available. 

FLOOD  STAGE  DATA: 


Highest  Stage  Observed 
\^/       Continued  at  end  of  month 

  Highest  Stage  of  Record 

E  Estimated 

P  Provisional  (Flood  Stage) 
U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  Q.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  ihe  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of  temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it  is  possi ble  for   tempera ture  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observat ions .     Dew  Point  averages  are 
limited  to  those  observat  ions  wi  th  temperatures  warmer  than  -40''C.     Observations  of  wind  speed  and  direction  are  somet  imes   los  t  due  to 
limiting  angles,    i.e.,   elevation  angles   less  than  6°   above  the  horizon,   or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  othei'wise  indicated,    they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;   dynamic  height   (geopotential)    in  units  of   .98  dynamic 
meter ,    temperature  and  dew  point   in  degrees  Celsius ,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+         Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

■^         Dew  Point   temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,   due  to  the  lesser  number  of  Dew  Point  observations 
at   the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967, 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8.   No.   2,   page  63.  of  this  publication. 


() 

Clouds  Present 

DM 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

* 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

HS 

Slight  Haze 

M 

Moderate  Haze-indeter- 

BD 

Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterrainable 

minable 

BN 

Blowing  Sand 

OF 

Ground  Fog 

K 

Smoke 

N 

Sand 

0 

Dust 

H 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

NET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming minus  the  total  outgoing  radiation  of  all  wave  lengths. 


These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.   Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,   National  Weather  Service. 

TOTAL  OZONE  DATA:     The  spectrophotometer  measures  the  total  amount  of  ozone  in  the  atmosphere,   i.e.,   the  amount  contained  in  a  vertical  col- 
umh  of  air  extending  from  ground  level  to  the  top  of  the  atmosphere  in  the  vicinity  of  the  station.     The  amount  of  ozone  in  this  column 
(coded    ^    Q  Q   )   IS  expressed  in  terms  of  a  thickness  of  a  layer  it  would  occupy  at  standard  temperature  and  pressure,   e.g.,   350  milli-atmo- 
cm  ozone  implies  an  ozone  layer  0.350  centimeter  thick.     The  code   xs  designates  the  type  of  measurement  made. 


-  30  - 


Chart  1.  A.  Normal  Daily  Average  Temperature  ("F.  1941-70),  February. 
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chart  II  A     Total  Precipitation  (Inches),  Februory  1977 


B     Percentage  of  Normal  Precipitation,  February  1977 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
MARCH  1977 
GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Dr.  Richard  E.  Felch,  Climatologist 


HIGHLIGHTS:     A  change  in  weather  patterns  early  in 
March  brought  welcome  precipitation  to  much  of  the 
dry  central  and  northern  Plains.     From  Montana  and 
Wyoming  eastward,  through  most  of  the  previously  dry 
area,  greater  than  normal  precipitation  fell.  How- 
ever, dry  conditions  persisted  in  the  southwestern 
half  of  Kansas,  western  Oklahoma,  and  the  Texas  Pan- 
handle.    Northern  North  Dakota  and  northeastern  Mon- 
tana also  remained  dry.     Most  of  the  western  United 
States  had  less  than  normal  precipitation  except  in 
minor  areas. 

March  temperatures  averaged  above  normal  east  of  the 
Rocky  Mountains,  and  colder  than  normal  in  the  West. 
The  greatest  departures  were  in  the  central  Plains 
where  the  average  temperatures  for  the  month  were  as 
much  as  11°  warmer  than  normal. 

A  major  storm  system  moved  across  the  northern  half 
of  the  Nation  during  the  first  week  of  March.  Sub- 
stantial moisture  occurred  in  many  of  the  dry  areas 
of  the  Pacific  Northwest  and  the  central  Plains. 
More  than  two  inches  of  rain  fell  along  the  Washing- 
ton and  Oregon  coasts;  lesser  amounts  reached  into 
northern  California.     Some  heavy  snow  fell  in  the 
northern  Rockies  and  dry  areas  from  southern  South 
Dakota  to  the  Great  Lakes  region. 

Later  in  the  week,  moisture  from  the  Gulf  of  Mexico 
moved  northward  and  caused  heavy  rain  and  thunder- 
storms in  the  South;  a  few  tornadoes  touched  down. 
The  rain  moved  northeastward,  and  some  heavy  snow 
fell  in  New  England. 

The  weather  patterns  of  the  second  week  were  similar 
to  the  first.     A  series  of  storm  systems  moved  across 
the  northern  States  and  moisture  from  the  Gulf  spread 
northeastward.     Rain  in  the  West  spread  into  central 
California  and  snow  covered  the  central  and  northern 
Rockies.     Rain  fell  in  most  of  the  central  and  north- 


ern Plains,  with  two  to  three  inches  in  parts  of 
South  Dakota  and  Nebraska.     The  Southwest  remained 
dry . 

The  warm  moist  air  from  the  Gulf  of  Mexico  spread 
rain  and  showers  all  the  way  to  New  England.  Severe 
weather,  including  some  tornadoes,  reached  from  cen- 
tral Mississippi  to  southeastern  Kentucky.     In  nearly 
all  of  the  United  States  temperatures  averaged  above 
normal. 

The  pattern  changed  somewhat  after  midmonth,  and  a 
storm  system  moved  southward  along  the  California 
Coast  depositing  heavy  precipitation.     The  rain  and 
snow  were  lighter  in  the  mountains,  but  most  welcome. 
The  Southwest,  from  southern  Kansas  and  Texas  through 
Arizona,  had  little  or  no  precipitation.     The  north- 
ern Rockies  continued  to  have  snow  showers,  and  rain 
fell  from  the  central  Plains  through  the  Lakes  area 
and  New  England. 

The  South  was  a  little  quieter,  but  some  thunder- 
storm activity  did  occur.     The  mid-Atlantic  States 
received  an  inch  or  more  of  rain.     East  of  the  Rock- 
ies temperatures  averaged  above  normal,  however, 
winter  like  weather  returned  to  the  West.  Moderate 
rain  continued  on  the  West  Coast  in  the  last  week. 
The  heaviest  amounts  fell  near  Los  Angeles  where 
thunderstorms  deposited  over  two  inches  in  some 
places.     The  rain  and  showers  extended  eastward  to 
the  Atlantic  Coast.     Snow  fell  throughout  the  Rocky 
Mountains,  but  the  precipitation  stopped  in  the  cen- 
tral Plains  where  little  or  no  moisture  was  recorded. 
Thunderstorms,  heavy  rain,  and  a  few  tornadoes  occur- 
red along  a  line  from  central  Texas  to  southern 
Illinois.     Heavy  rain  caused  local  flooding  from 
central  Alabama  into  North  Carolina.     Moderate  to 
heavy  rain  extended  into  eastern  New  England. 


-  3  - 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


MAHCH  1977 


Tempera  hire 

Precipitation 

STATE 

Monthly  extzemes 

Monthly  extzemes 

Station 

S 

5 

■« 

Station 

« 

"3 

otabon 

Greatest 

Station 

Least 

Q 

Q 

In 

In 

Alabama 

3  Stations 

87 

22+ 

VHi-iey  neau 

20 

2 

Annxston  FAA  AP 

18 .  09 

Headland 

5 . 86 

Alaska 

Annette  WSO  AP 

54 

31 

2  Stations 

-55 

7 

Mac  Leod  Harbor 

15!07 

2  Stations 

!o3 

Arizona 

3  Stations 

91 

23+ 

Hawley  Lake 

-13 

30 

Sunrise  Mountain 

2.  70 

4  Stations 

.00 

Arkansas 

3  Stations 

87 

15 

2  Stations 

19 

7+ 

De  Queen 

12.68 

Gravette 

3.94 

Ca  1 i  f orni  a 

Indio  U.S.  Date  Garden 

90 

23 

White  Mountain  1 

-13 

18 

Gasquet  Rangei  Station 

10 . 00 

2  Stations 

.  00 

Colorado 

2  Stations 

T  1 

-26 

5 

Berthoud  Pass 

4  .  52 

7  Stations 

T 

Connecticut 

Hart  ford  WSO  AP 

87 

30 

Falls  Village 

10 

20 

9 .  57 

New  Haven  Airport 

5,  81 

Delaware 

2  Stations 

83 

30+ 

3  Stations 

23 

26+ 

Wilmgton  Porter  Reservoir 

6.64 

Bridgeville  1  NW 

ilei 

F 1 or  i  d  a 

2  Stations 

95 

22+ 

Fountain  3  SSE 

23 

1 

Milton  Exp.  Station 

9.  13 

Everglades 

.03 

Georgia 

Morgan  1  W 

91 

Iftf 

Blairsville  Exp,  Station 

15 

Dahlonega 

15 . 43 

Brunswick  FAA  AP 

1 . 51 

Hawai  i 

Puukohola  Heiau  98 . 1 

91 

17+ 

Mauna  Loa  Slope  Obs . 

27 

19 

Hilo  Country  Club  86.6 

48.  11 

Puukohola  Heiau  98.1 

.22 

Idaho 

Bruneau 

~22 

\  \ 

5 . 08 

Burley  FAA  AP 

.  04 

Illinois 

2  Stations 

81 

30+ 

Danville 

9 

2 

Marion  4  NNE 

11.31 

Rockford  6  ENE 

3. 15 

Indiana 

Scot ts burg 

83 

31 

Lafayette  5  S 

9 

2 

F>rinceton  1  W 

8.54 

Hobart 

2.46 

Iowa 

Logan 

80 

Primghar 

_  2 

g 

Cedar  Rapids  FAA  AP 

6 . 09 

Kanawha 

2 . 20 

Kansas 

Aetna  2  o 

85 

14 

2  Stations 

9 

6+ 

Atwood 

5 . 50 

Kalvesta 

.  03 

Kentucky 

86 

30 

Covington  WSO  AP 

7 

2 

Fords  Ferry  Dam  50 

6 . 75 

Bar  bourv 1 lie 

1 .92 

Louisiana 

2  Stations 

89 

27+ 

2  Stations 

26 

8+ 

Boyce  3  WNW 

12.81 

Boothville  WSO 

l!56 

Sanford  2  NNW 

80 

30 

Clayton  Lake  2 

-  4 

4 

Lewiston 

8.25 

Presque  Isle 

1.48 

Mar^l  nd 

Dui-nmoFe  nou  K^x 

87 

30 

McHenry  2  NW 

g 

25 

Emml ts  burg  2  SE 

6.55 

1 . 34 

Massachusetts 

Chester  ^ 

RR 

„. 

Chester  2 

3 

20 

Borden  Brook  Reservoir 

9 . 63 

South  Wellfleet 

4 . 04 

Michigan 

2  stations 

77 

30+ 

Kenton  U  S  Forest 

7 . 44 

Gladwin 

.  83 

Minnesota 

Browns  Valley 

71 

26+ 

Cass  Lake 

-18 

2 

Madison  Sewage  Plant 

7.25 

Thief  River  Falls  5  N 

D  .29 

Mississippi 

Wiggins  3  SSE 

88 

18 

Winona  5  E 

22 

1 

Merrill 

15.35 

Pleasant  Hill 

3.99 

isso  1 

Wappapello  Dam 

86 

16 

2  Stations 

10 

7+ 

Charleston 

18 . 38 

Climax  Springs 

1 . 87 

Montana 

2  Stations 

76 

23 

Hebgen  Dam 

-20 

4 

Red  Lodge 

4. 19 

Glasgow  15  NW 

.  00 

Nebraska 

Valentine  WSO  AP 

-  4 

21 

6 . 46 

.  72 

Nevada 

Sunrise  Manor  Las  Vegas 

85 

22^ 

Mountain  City  RS 

-  7 

5 

Owyhee 

1.68 

2^tations 

.00 

New  Hampshire 

3  Stations 

85 

30 

Mount  Washington 

-  8 

2 

Mount  Washington 

15.98 

Colebrook  2  E 

1.94 

ew    ei sey 

5  Stations 

85 

30 

Newton  St.  Pauls  Abbey 

14 

26 

Jersey  City 

10 . 33 

Belleplain  St .  Forest 

2 . 04 

New  Mexico 

Jal 

88 

17 

Eagle  Nest 

-20 

Lake  Maloya 

2  .03 

4  Stations 

.  00 

New  York 

88 

31 

Old  Forge 

_  7 

20 

Slide  Mountain 

10.68 

Wilson  2  NE 

1 .  76 

North  Carolina 

2  Scations 

86 

17+ 

Grand  Father.  Mountain 

12 

23+ 

Lake  Toxaway  2  SW 

21.56 

Eden 

2!  23 

North  Dakota 

2  Stations 

74 

24 

La  Moure  2  W 

-12 

1 

Fullerton  1  ESE 

3.47 

3  Stations 

.00 

lO 

Ironton 

84 

31+ 

2  Station 

2 

Dorset 

5 . 73 

New  Carlisle 

2 ,48 

Oklahoma 

Mangum  Research  otation 

SQ 

17 

G     d     11  R             h  St  t" 

12 

5 

Hee  Mountain  Tower 

11 , 36 

Beaver 

.  13 

Oregon 

Pel ton  Dam 

77 

22 

Seneca        ®searc        a  ion 

-  4 

14 

Ti llamook  13  ENE 

18 . 99 

Wagon tire 

T 

Pennsylvania 

2  Stations 

87 

31+ 

Austinburg  2  W 

3 

20 

Tamaqua 

9.33 

Raymond 

1.89 

Magueyes  Island 

94 

19 

Ad juntas  Substation 

48 

25 

Rio  Grande  El  Verde 

8.24 

2  Stations 

.00 

Rh^d^^l'^l^^d 
o  e    s  an 

North  Foster  1  E 

15 

20 

North  Foster  1  E 

7.  53 

Block  Island  WSO  AP 

4 . 00 

South  Carolina 

Ridgeland  5  NE 

89 

2^ 

Ninety  Nine  Islands 

17 

1 

Salem 

13.57 

Beaufort  7  SW 

3.64 

South  Dakota 

Kirley  6  N 

80 

25 

Webster  Water  Dept. 

-13 

1 

Mission  14  SSE 

7.82 

Ralph 

.64 

Tennessee 

Linden  2 

87 

31 

Tazewell 

13 

2 

Lawrenceburg  Filt  Plant 

10.81 

Livingston 

3.44 

3  Stations 

96 

18 

Perryton  5  NNE 

10 

5 

Negley  4  SSW 

11.  15 

6  Stations 

.00 

Utah 

Saint  George 

80 

22 

Scof ield 

-  8 

5 

City  Creek  Water  Plant 

6.19 

2  Stations 

.00 

Vermont 

Rutland 

83 

30 

Mount  Mansfield 

0 

25 

Wardsboro  3  SE 

8.51 

Morrlsville  2 

1.75 

Virginia 

5  Stations 

85 

31+ 

Mt.  Lake  Biological  Sta. 

6 

1 

Floyd  2  NE 

6.16 

Corbln 

1.73 

Virgin  Islands 

4  Stations 

89 

27+ 

2  Stations 

60 

2&f 

Dorothea  Agri.   Exp.  Sta. 

3. 10 

Frederiksted 

.12 

Washington 

4  Stations 

73 

23+ 

Chesaw  4  NNW 

2 

13 

Rainier  Paradise  RS 

21. 14 

Wapato 

.21 

West  Virginia 

2  Stations 

87 

30+ 

Beckley  V  A  Hospital 

4 

2 

Thomas 

6.98 

Union 

1.12 

Wisconsin 

Prairie  Du  Chien 

71 

26 

Minong  5  WSW 

-11 

1 

Superior 

8.38 

Lynxville 

2.21 

Wyoming 

Torrington  Exp.  Farm 

74 

24 

Lake  Yellowstone 
• 

-30 

4 

Burgess  Junction 

4.71 

2  Stations 

.06 
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HEATING  DEGREE  DAYS 


State  and  Station 

Current 
season 

Normals 
July  through  this  month 

State  and  Station 

Current 
season 

Normals 
July  through  this  month 

State  and  Station 

Current 

Normals 
Julv  through  this  month 

State  and  Station 

Current 
season 

Normals 
July  through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

ALABAMA 

IDAHO 

a  T  D  M  T        U AM 

292 

3404 

2708 

BOISE 

772 

5424 

5004 

GRAND  ISLAND 

729 

57B0 

5740 

6RISTQI, 

459 

4629 

3936 

MU" 1 3  V I LL  c 

301 

3798 

3125 

L  C  "  *  9  1  U 11 

701 

4380 

4707 

LINCOLN 

659 

6059 

5611 

CHATTANQOQA 

393 

3947 

3269 

Ul 

2333 

1644 

pnp  ATP  1 1 n 

926 

6124 

9998 

NORFOt*^ 

733 

6309 

6241 

KNDXVItLE 

319 

3978 

3258 

nun  1 uur CK  t 

216 

2950 

2165 

NORTH  Platte 

esB 

6231 

5918 

MEMPHIS 

2U 

3335 

3074 

I L  L I  NO  I S 

OMAHA 

579 

5855 

5490 

NASHVHLE 

390 

4249 

3475 

ALASKA 

312 

4276 

3619 

scdttsbluff 

826 

5561 

5839 

OAK  RIDGE 

437 

4590 

3647 

A una  A nc 

anlL  nUK  Owe 

124X 

7416 

9125 

CHICAGO  0  HARE 

616 

6366 

5726 

VALENTINE 

990 

6735 

6378 

ANN  E  TT8 

786 

4929 

5585 

CHICAGO  HIOMAY 

622 

6338 

5440 

TEXAS 

D  AB  o  n  U 

2711 

15893 

1S905 

HOL I NE 

656 

6606 

5755 

NE  VADA 

ABILENE 

262 

3108 

2495 

n&DTCD    rci  amPi 
ohkick  iSLBnu 

2631 

16147 

15759 

623 

6440 

5465 

E  LKQ 

927 

5769 

6242 

AMARILLQ 

499 

4325 

3817 

1869 

10027 

10814 

ROCKFQRD 

697 

7138 

6073 

ELY 

1126 

6460 

6392 

AUSTIN 

146 

2293 

1693 

bIttles 

2191 

12062 

13998 

SPRI NQF I E  LD 

532 

5963 

505 1 

Las  VEGAS 

if* 

2064 

2465 

BROWNSVILLE 

43 

939 

650 

ail*  nci'TA 
Die    U  b  L  1  A 

1729 

9671 

1 1793 

62S 

4923 

5003 

65 

1335 

930 

COLD  BAY 

1057 

7287 

7929 

I NQI ANA 

WINNEMUCC A 

855 

5155 

9524 

DALLAS  FT  WORTH 

241 

2690 

2294 

1871 

10912 

12502 

428 

9069 

4266 

DEL  RIO 

122 

1915 

1507 

CUL  K ANA 

1569 

9540 

11904 

FORT  HAYNE 

662 

6425 

5499 

NEW  HAMPSHIRE 

EL  PASO 

469 

3115 

2589 

U71 

6690 

8271 

567 

6022 

5020 

Concord 

870 

7263 

6363 

GALVESTON 

1D2 

1721 

1204 

JUNEAU 

893 

5817 

7306 

SOUTH  BEND 

640 

6265 

5675 

MT  WASHINGTON  C8S 

1445 

11909 

11051 

HOUSTON  INTERCON 

166 

222D 

1411 

U  1  Kfl    C  A  1  MflU 

1427 

8306 

9454 

LUBBOCK 

397 

3644 

3326 

1031 

6352 

6682 

IDWA 

klCkl  ICDCCV 

M  T  n  1  A  u  n 

320 

2694 

2523 

KOTZEBUE 

2436 

12054 

12774 

BURL  I NGTQN 

622 

6325 

5545 

ATLANTIC  CITY 

5B7 

9224 

44o7 

PORT  ARTHUR 

110 

1967 

1485 

Mr  flBATM 

2002 

11514 

12399 

oes  mqines 

624 

6206 

6033 

ATUANT I C  CITY  L) 

590 

4698 

4063 

SAN  ANGELO 

227 

2697 

2166 

2173 

10599 

11421 

DUBUQUE 

722 

7254 

6456 

NEWARK 

563 

9112 

4492 

SAN  ANTONIO 

14« 

2126 

1539 

ST,   P AU L   I S LAND 

1291 

8313 

8368 

SIOUX  CITY 

745 

6704 

6257 

trentqn  u 

533 

4939 

4428 

VICTORIA 

82 

1747 

1212 

TALKE  ETNA 

1509 

8323 

9801 

WATERLOO 

764 

7570 

6619 

WACO 

175 

2594 

2002 

UNALAKL  EET 

1992 

10200 

1 1402 

NEW  MEXICO 

WICHITA  FALLS 

28l 

3318 

2779 

1076 

7189 

8592 

KANSAS 

Albuquerque 

669 

4541 

3952 

YAKUT  AT 

969 

6240 

7534 

CONCORD  I  A 

567 

5189 

5070 

Clayton 

693 

4721 

4566 

UTAH 

DODGE  CITY 

529 

4592 

4566 

ROSWELL 

393 

3412 

3492 

MI  LFORD 

967 

9706 

5922 

A  B  T  T  On A 

GQODLANO 

603 

5457 

5359 

SALT  LAKE  CITY 

836 

9067 

5184 

FLAGSTAFF 

970 

5660 

5954 

TOPEKA 

469 

5296 

4783 

new  YORK 

p  un  PM I y 
r  nuci'  1  ^ 

l«9 

1009 

1492 

WICHITA 

496 

4562 

4315 

ALBANY 

764 

6464 

6053 

VERMONT 

287 

1556 

1671 

B I NGHAMTON 

831 

6986 

6281 

BURL  I NGTON 

642 

7204 

6622 

W I N  S  L  OM 

711 

4855 

4247 

KENTUCKY 

BUFFALO 

775 

6530 

5945 

YUMA 

159 

862 

981 

571 

5815 

4582 

New  yqrk  u 

560 

4954 

4324 

LEX  I NCTON 

444 

5159 

4313 

NEW  YORK  KENNEDY 

651 

5127 

4534 

LYNCHBURG 

417 

4966 

3668 

1 nu  T  ^ u  1 1  1 p 

421 

4797 

4  2^9 

NEW  YORK  LA  CUARDIA 

591 

4867 

4365 

NORFOLK 

33d 

3626 

3209 

fqrt  smith 

392 

3996 

3167 

ROCHESTER 

777 

6311 

5821 

R I CHMOND 

266 

4150 

3649 

L  *  1  PLC     >MJW  ^ 

265 

3343 

3194 

LOU  I S I  ANA 

Syracuse 

767 

6349 

9805 

ROANOKE 

365 

4626 

3923 

ALEXANDR I A 

163 

2520 

2129 

UAL L np c   T CI  ANn 

940 

4396 

3793 

TAI  TPnDMTA 

BATON  ROUGE 

141 

2187 

1637 

NORTH  CAROLINA 

BAKERSF I E  LD 

333 

1751 

2023 

LAKE  CHARLES 

134 

2037 

1472 

ASHE  V  I L  LE 

437 

4933 

3844 

WASHI NGTQN 

B I SHnp 

682 

3522 

3793 

NEW  ORLEANS 

117 

2005 

1436 

Cape  hatteras  r 

309 

2934 

2496 

QLYMP lA 

660 

4434 

4466 

BLUE  CANYON 

9o9 

3819 

4449 

SHRE VEPQRT 

188 

2682 

2097 

CHARLOTTE 

306 

3741 

3039 

QUILLAYUTE 

703 

4294 

4647 

EUREKA  U 

577 

3445 

3938 

GRE  ENSBORQ 

35S 

4202 

3563 

SEATTLE 

617 

3552 

3667 

FRESNO 

386 

2312 

2408 

MAINE 

RALE ICH 

358 

4090 

3286 

seattle»tacoma 

591 

3427 

4216 

long  beach 

285 

886 

1364 

CAR  I BQU 

1002 

8637 

8139 

W  T  L  M  T  NGTHKI 

2*1 

2877 

2329 

SPOKANE 

824 

5661 

5797 

LDS  anceles 

272 

840 

1439 

PORTLAND 

686 

6915 

6342 

STAMPEDE  PASS  R 

1082 

6693 

7362 

lds  angeles  u 

247 

748 

1036 

NORTH  DAKOTA 

WALLA  WALLA  U 

599 

4334 

4241 

HT  SHASTA  R 

834 

4669 

4780 

MARYLAND 

Bl SMARCK 

956 

7805 

7923 

YAKIMA 

684 

5124 

5211 

OAK  LAND 

350 

1995 

2332 

BALT I  MORE 

469 

4683 

4279 

Fargo 

1015 

8542 

8159 

RED  Bluff 

355 

1971 

2398 

959 

7837 

8003 

SACRAMENTO 

424 

2283 

2476 

1                  nU9  C  1  19 

S6J 

S837 

4944 

sandberg  r 

783 

3287 

3549 

BLUE  HILL  OBS  R 

710 

9967 

5449 

OHIO 

CHARLESTON 

462 

9231 

4160 

SAN  01  EGO 

224 

629 

1232 

BOSTON 

623 

5124 

4864 

627 

6366 

5465 

600 

606D 

5217 

SAN  Franc  I  SCO 

432 

2348 

2421 

WORC  EST  ER 

798 

6483 

5901 

Cincinnati  abbe  ob 

510 

9348 

4412 

HUNT  I NGTON 

475 

9006 

4209 

CAM    PDAMTTCrn  II 

359 

2006 

2338 

r  1  P  u  P 1  akj  n 

\t  L  C  V  P  k  '*>i  U 

699 

6366 

5369 

DARVrOCBriaft  M 
rAis^tKsBUKU  U 

508 

9368 

4369 

CAUTA  uabta 

487 

1976 

2338 

n  i  w r'  i  uAii 

rn 1  1 1 H  Ruc 

601 

6176 

5095 

e  Tnr  w  ton 

348 

2187 

2510 

ALP  ENA 

692 

7466 

7166 

n  A  VT  HN  II 

600 

6051 

5049 

H  i  SCyNj  I  N 

np TD n  T  T 

uc 'null 

642 

5881 

5457 

MAMCETPl n 
HflNJ  r 1 C  LU 

708 

6836 

5143 

GREEN  BAY 

661 

7895 

7033 

CGLORAQO 

DETROIT  METRO 

721 

6404 

5620 

716 

6722 

5622 

LA  CROSSE 

770 

7427 

6632 

ALAMOSA 

1097 

7799 

7284 

794 

6823 

6097 

YOUNOSTQWN 

703 

6646 

5607 

MADISON 

772 

7498 

6770 

896 

5518 

5509 

r.B  ANn  BAOrrtc 

765 

6780 

5932 

M  T 1  U  A  1  I V  c  e 

790 

6992 

6397 

D  ENVER 

771 

4949 

5158 

932 

7776 

7145 

OKLAHOMA 

GRAND  JUNCTION 

743 

5169 

5048 

1  A  N  C  T  nr. 

761 

6924 

6021 

nui  A unM  A  r  T  T V 

338 

3729 

3479 

w  I  U"  i  rj(j 

PUEBLO 

7o8 

5068 

4813 

MARQIIPTTP  II 
nHn^UC IIP  U 

946 

7595 

6969 

Tulsa 

309 

3832 

3476 

1040 

6290 

6351 

807 

6738 

5919 

CMtTtNNE 

1014 

6161 

6036 

f  flNPUPTT  Tf  UT 

VaUlinC^>  1  iV>w  1 

SAULT  STE  MARIE 

1119 

8427 

7693 

0  R  E  oqn 

LANDER 

1063 

6526 

6674 

BRI OGEPORT 

710 

5098 

4714 

ASTORIA 

628 

3780 

4130 

SHER I  DAN 

969 

6441 

6923 

HARTFQR  D 

684 

5786 

5981 

M I NNESOTA 

Burns  u 

928 

5807 

5981 

mil  llTH 

1033 

8852 

8286 

Eugene 

615 

3767 

3876 

OE  LA WARE 

INTERNATIONAL  FALLS 

1089 

9595 

9113 

meoford 

675 

4293 

4142 

W I LMI N6TDN 

546 

5007 

4431 

MINNE APOL I S 

844 

7509 

7226 

PENDLETON 

639 

4460 

4527 

ROCHESTER 

806 

7959 

7242 

PORTLAND 

596 

3602 

3968 

DIST,OF  COLUMBIA 

ST  CLOUD 

928 

8392 

7796 

Salem 

629 

4011 

3966 

WASHINGTON  DULLES 

506 

5056 

4517 

SEXTON  summit  R 

928 

4122 

4991 

WASHINGTON  NATI ONAL 

389 

4215 

3874 

MISSISSIPPI 

J ACKSQN 

196 

2883 

2220 

F  LOR  I  DA 

MER I DI AN 

231 

3090 

2302 

A  1  1  p  nTDum 
••LUC''  PUHn 

604 

5539 

5163 

APPAL  AC  HICOL'^  L 

121 

1951 

1331 

751 

6426 

5629 

daytdna  beach 

53 

1158 

880 

M I SSOUR I 

HARR I SBURG 

588 

9270 

4726 

FORT  HVERS 

15 

616 

457 

CnLUMRTA    DPr.TnKlAI  • 

548 

5623 

4636 

PUTi AHFl  DUTA 

505 

9011 

4376 

J ACKSDN V I LLE 

102 

1949 

1303 

KANSAS  CITY 

521 

5367 

4724 

658 

6414 

5252 

KEY  WEST 

0 

95 

64 

ST  JOSEPH 

513 

9495 

4979 

P  I  TTS  BURGH  U 

563 

9722 

4725 

LAKELAND  U 

26 

935 

669 

ST  LOUIS 

471 

5268 

4365 

rfk  "  H  1"  1  UN 

756 

6198 

5339 

MIAMI 

3 

271 

206 

CPA  T  UCP  T  P 1  n 
9rninlU~lCLU 

476 

4877 

4l9l 

U  T  1  1  T  A  M  C  D  nB  T 

624 

9646 

5307 

ORLANDO 

41 

1016 

720 

pensacola 

144 

2233 

1541 

MONTANA 

BMHDp    T  CI  AM(« 

TACL AHASSEE 

116 

2114 

1529 

a  T  1  1  T  u  r.  c 
BILUlriud 

896 

9739 

6189 

764 

9443 

4751 

TAMPA 

26 

1005 

709 

967 

7432 

7808 

oo n\i  T  n c ur  c 
r  KU  V  1  U  CINv  C 

653 

9672 

5146 

UEST  PALM  BEACH 

8 

404 

299 

riDCAT  EAIiC 

953 

9622 

6475 

HAVRE 

929 

6545 

7579 

cniiTu    rADri  tMA 

GEORGIA 

HELENA 

1005 

6296 

6926 

PUAB 1 PSTDU 
\r n**n  L c *  p  uri 

186 

2566 

2072 

ATHENS 

248 

3399 

2824 

KALISPELL 

935 

6588 

7178 

CH4RLE5TDN  U 

IJO 

2591 

1852 

ATLANTA 

300 

3719 

2924 

MILES  CITY 

668 

6651 

6693 

211 

3013 

2303 

AUGUSTA 

206 

2993 

2447 

MISSOULA 

950 

6518 

6700 

ORNVULE-SPRTNBRO 

319 

3686 

2990 

COLUMBUS 

183 

2843 

2283 

MACON 

190 

2774 

2168 

SOUTH 

ROME 

305 

3749 

3155 

ABERDEEN 

968 

7628 

7997 

SAVANNAH 

192 

2397 

1669 

HURON 

958 

7491 

7134 

RAPID  CITY 

877 

6254 

6259 

SIOUX  FALLS 

891 

7250 

6947 
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COOLING  DEGREE  DAYS 


(Base  65°F.) 


State  and  stabon 


ALAtAHA 
BIRMINCHAN 
HUNTSVILLE 
MOBILE 
MONTGOHEftY 

ALASKA 
ANCHORAGE 
ANNETTE 
BARRUU 

KARTER  ISLAND 

BETHEL 

SETTLE? 

BIG  DELTA 

COLO  BAV 

FAIRBANKS 

GULKANA 

HOMER 

JUNEAU 

KING  SALMON 

KOOIAK 

KOTZEBUE 

HC  CRATH 

NONE 

ST,  PAUL  ISLAND 

TALKEETNA 

UNALAKLEET 

VALDE2 

VAKUTAT 

ARIZONA 
FLAGSTAFF 
PHOENIX 
TUCSON 
UINSLOH 
VUMA 

ARKANSAS 
FORT  SMITH 
LITTLE  ROCK 

CALIFORNIA 
BAKERSFIELD 
BISHOP 
BLUE  CANYON 
EUREKA  U 
FRESNO 
LONG  BEACH 
LOS  ANGELES 
LOS  ANGELES  U 
MT  SHASTA  R 
OAKLAND 
RED  BLUFF 
SACRAMENTO 
SAnOBERG  R 
SAN  DIEGO 
SAN  FRANCISCO 
SAN  FRANCISCO  U 
SANTA  MARIA 
STOCKTON 

COLORADO 
ALAMOSA 

COLORADO  SPRINGS 
DENVER 

GRAND  JUNCTION 
PUEBLO 

CONNECTICUT 
BRIDGEPORT 
HARTFORD 

DELAWARE 
WILMINGTON 

DIST.OF  COLUMBIA 
WASHINGTON  DULLES 
WASHINGTON  NATIONAL 

FLORIDA 
APPALACHICOLA  U 
DAVTONA  BEACH 
FORT  MYERS 
JACKSONVILLE 
KEY  WEST 
LAKELAND  U 
MIAMI 
ORLANDO 
PENSACOLA 
TALLAHASSEE 
TAMPA 

WEST  PALM  BEACH 

GEORGIA 
ATHENS 
ATLANTA 
AUGUSTA 
COLUMBUS 
MACON 
ROME 

SAVANNAH 


C  9 


2] 

2t 

45 

f 

27 

7< 

7( 

99 

27 

27 

69 

0 

0 

0 

0 

0 

c 

0 

0 

c 

c 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

c 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

61 

39 

5 

5 

24 

0 

0 

0 

I* 

so 

109 

0 

0 

IS 

7 

7 

14 

2 

12 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

7 

0 

16 

12 

3 

49 

34 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0\ 

0 

0 

0 

0 

14 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

5 

5 

0 

13 

13 

0 

10 

10 

0 

63 

63 

92 

IBI 

197 

182 

205 

237 

393 

107 

108 

121 

360 

573 

706 

222 

238 

270 

318 

465 

47a 

192, 

206 

260 

75; 

77 

U7 

87 

87 

102 

218 

229 

26> 

287 

374 

394 

6 

6 

14 

3 

3 

12 

33 

33 

37 

38 

38 

47 

34 

34 

S9 

12 

12 

11 

71 

72 

72 

State  and  station 

This  month           a  Q 

Period  Januaiy        i  »  1 
through  this  month  1 

Normals  January 
through  Ais  month 

HAwAi I 

HILO 

26A 

804 

553 

HONOLULU 

335 

936 

678 

KAHULUI 

30; 

L  I  HUE 

2Be 

761 

983 

IDAHO 

BOISE 

0 

0 

0 

LfiWISTON 

0 

0 

0 

pocatello 

0 

0 

0 

ILLINOIS 

CAIRO  U 

8 

8 

I* 

CHICAGO  0  HARE 

0 

0 

Oi 

CHICAGO  MIDWAY 

0 

0 

0 

MOLINE 

0 

0 

0 

PEORIA 

0 

0 

0 

ROCKFqR  D 

C 

SPRINGFIELD 

( 

0 

Oi 

1 ND I  ANA 

EVANSVlLLE 

9 

9 

ll' 

FORT  WAYNE 

C 

INDIANAPOLIS 

3 

3 

0 

:  SOUTH  BEND 

0 

0 

0 

IOWA 

buRl ington 

0 

0 

0 

des  Moines 

0 

0 

0! 

DUBUOUE 

SIOUX  CITY 

c 

c 

o\ 

WATERLOO 

0 

0 

oj 

KANSAS 

1 

CONCORDIA 

0 

0 

0 

DODGE  CITY 

2 

2 

0 

goodlano 

C 

0 

topeka 

0 

0 

B 

WICHITA 

3 

3 

8 

KENTUCKY 

COVINGTON 

^ 

LEXINGTON 

u 

11 

10 

LOUISVILLE 

14 

14 

10 

LOUISIANA 

ALEXANDRIA 

!8 

63 

51 

) BATON  Rouge 

77 

61 

85 

1  LAKE  CHARLES 

49 

S3 

10* 

NEW  ORLEANS 

123 

133 

118 

shReve^ort 

28 

3S 

47 

^  MAINE 

CARIBOU 

Portland 

0 

0 

0 

MARYLAND 

BALTIMORE 

10 

10 

0 

MASSACHUSETTS 

BLUE  HILL  DBS  R 

BOSTON 

1 

I 

0 

WORCESTER 

2 

2 

0 

MICHIGAN 

ALPENA 

0 

0 

0 

DETROIT 

1 

1 

0 

DETROIT  METRO 

0 

0 

0 

I  FLINT 

0 

0 

0 

GRAND  RAPIDS 

0 

0 

0 

HOUGHTON  LAKE 

0 

0 

0 

LANSING 

0 

0 

MAROUeTTE  U 

0 

0 

0 

MUSKEGON 

0 

0 

0 

SAULT  STE  MARIE 

0 

0 

0 

MINNESOTA 

DULUTH 

0 

0 

0 

INTERNATIONAL  FALLS 

0 

0 

0 

MINNEAPOL IS 

0 

0 

0 

ROCHESTER 

0 

0 

0 

ST  CLOUD 

0 

0 

0 

MISSISSIPPI 

JACKSON 

39 

42 

68 

MERIDIAN 

23 

23 

68 

MISSOURI 

COLUMBIA  REGIONAL 

0 

0 

8 

KANSAS  CITY 

0 

0 

7 

ST  JOSEPH 

0 

0 

0 

ST  LOUIS 

2 

2 

9 

SPR ingf I  eld 

0 

0 

9 

MONTANA 

BILLINGS 

0 

0 

0 

GLASGOW 

0 

0 

0 

GREAT  FiLUS 

0 

0 

0 

HAVRE 

0 

0 

0 

HELENA 

0 

0 

0 

KAL ISPELL 

0 

0 

0 

MILES  CITY 

0 

0 

0 

MISSOULA 

0 

0 

0 
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State  and  station 


NEBRASKA 
GRAND  ISLAND 
LINCOLN 
NORFOLK 
NORTH  PLATTE 
OMAHA 

scottsbluff 
valentine 

NEVADA 
ELKO 
ELY 

LAS  VEGAS 
RENO 

WINNEMUCCA 

NEW  HAMPSHIRE 
CONCORD 

MT  WASHINGTON  OBS 

NEW  JERSEY 
ATLANTIC  CITY 
ATLANTIC  CITY  u 
NEWARK 
TRENTON  U 

NEW  MEXICO 
ALBUOUEROUE 
CLAYTON 
ROSHELL 

NEW  YORK 
ALBANY 
BINGHAMTDN 
BUFFALO 
NEW  YORK  U 
NEW  YORK  KENNEDY 
NEW  YORK  LA  GUARDIA 
ROCHESTER 
SYRACUSE 

NORTH  CAROLINA 
ASHEVILLE 
CAPE  HATTERAS  R 
CHARLOTTE 
GREENSBORO 
RALEIGH 
WILMINGTON 

NORTH  DAKOTA 
BISMARCK 
FARGO 
WILLISTON 

OHIO 
AKRON 

CINCINNATI  ABBE  OB 

CLEVELAND 

COLUMBUS 

DAYTON  U 

MANSFIELD 

TOLEDO 

YOUNGSTOWN 

OKLAHOMA 
OKLAHOMA  CITY 
TULSA 

OREGON 
ASTORIA 
BURNS  U 
EUGENE 
MEOFORD 
PENDLETON 
PORTLAND 
SALEM 

SEXTON  SUMMIT  R 

PACIFIC  AREA 
GUAM  TAGUAC  R 
JOHNSTON 
KOROR  R 
KWAJALEIN 
MAJURO 
PAGO  PAGO 
PONAPE  R 

TRUK  HOEN  ISLAND 

WAKE 

YAP  R 

PENNSYLVANIA 
ALLENTOWN 
ERIE 

HARRISBURC 

PHILADELPHIA 

PITTSBURGH 

SCRANTOn 

WILtlAMSPORT 

RHODE  ISLAND 
BLOCK  ISLAND 
PROVIDENCE 


Current 
season 

Normals  January 
through  this  month 

State  and  station 

Current 
season 

■3 

0 
B 

M 

Period  lanuary 
through  this  monfli 

This  month 

Period  January 
through  this  monlfa 

Normals  January 
through  this  month 

SOUTH  C^^ROLINA 

c 

C 

C  HARL  6  STON 

9< 

5! 

61 

0 

C 

CHARLESTON  U 

9i 

53 

66 

0 

C 

f  m  1  iMQ  t  A 
tuuunt)  I A 

53 

se 

30 

0 

0 

CRNVLLE"SPRTNBRG 

1 

1 

13 

0 

C 

( 

0 

0 

0 

0 

0 

A  a  c  D  nc  CM 

C 

C 

0 

c 

c 

0 

RAPID  CITV 

c 

c 

0 

( 

0 

G 

SIOUX  FALLS 

c 

c 

0 

( 

0 

0 

( 

0 

14 

TENNESSEE 

c 

0 

0 

BR  I STDL 

1 

1 

9 

c 

0 

a 

ch&ttanqoga 

1 

18 

KNOXV I L  L  E 

14 

11 

ll, 

MEMPHIS 

23 

23 

23 

c 

0 

0 

NA5HV I LLE 

1: 

11 

19 

0 

0 

0 

OAK  RIOGE 

; 

j 

■  12 

TEXAS 

1 

2 

0 

13 

17 

29 

c 

0 

0 

AMAR I L  LO 

0 

0 

0 

6 

6 

0 

38 

49 

76 

10 

0 

174 

233 

356 

CORPUS  CHRISTI 

104 

126 

199 

DALLAS  FT  WQRTH 

7 

7 

25 

C 

0 

0 

EL^PASD 

63 

70 

118 

c 

0 

0 

0 

0 

6 

c 

0 

0 

bAL  vti  TUN 

21 

25 

110 

HOUSTON  intercon 

44 

49 

97 

lusbock 

0 

( 

9 

C 

0 

0 

H I OL  AND 

9 

9 

17 

3 

3 

0 

PORT  ARTHUR 

62 

66 

93 

C 

0 

0 

SAN  ANGELO 

14 

20 

42 

3 

3 

0 

SAN  ANTONIO 

92 

55 

88 

0 

0 

0 

VI C  TOR  I A 

74 

86 

120 

0 

0 

0 

WACO 

20 

27 

44 

3 

3 

0 

HICHIT4  FALLS 

2 

4 

22 

1 

1 

0 

UTAH 

M I  lford 

0 

C 

0 

0 

0 

0 

CAIT    lAwe     ft  TV 

SAL  1    L&Kc  CITY 

0 

0 

0 

10 

11 

12 

0 

2 

19 

VERMONT 

1 

3 

U 

n  1  IB  1   T  KI^T  nu 

0 

0 

0 

6 

12 

28 

32 

31 

\fTQrTu*A 

VlKblNJA 

LYNCHBURG 

5 

5 

0 

NORFOLK 

16 

20 

6 

0 

0 

C 

RICHMOND 

22 

22 

6 

0 

0 

0 

ROANOKE 

7 

7 

0 

0 

0 

0 

WALLOPS  ISLAND 

0 

0 

0 

WASHINGTON 

5 

5 

0 

DLYHPU 

0 

0 

0 

10 

10 

7 

OUILLAYUTE 

0 

0 

0 

4 

4 

0 

1  SEATTLE 

0 

0 

0 

6 

8 

0 

1  SEaTTLE-TACOMA 

0 

0 

0 

* 

4 

0 

'  SPOKANE 

0 

0 

0 

0 

0 

0 

STAMPEDE  PASS  R 

0 

0 

0 

0 

0 

0 

WALLA  WALLA  U 

0 

0 

lo 

* 

4 

0 

YAKIMA 

0 

0 

0 

WEST  INDIES 

8 

9 

11 

SAN  JUAN  P.R. 

419 

1161 

960 

6 

7 

10 

WEST  VIRGINIA 

BECKLEY 

1 

1 

0 

0 

0 

0 

CHARLESTON 

18 

IB 

7 

0 

0 

0 

ELKINS 

1 

1 

0 

0 

0 

0 

HUNTINGTON 

25 

25 

7 

0 

0 

0 

PARKERSBURG  U 

12 

12 

0 

0 

0 

0 

0 

0 

0 

WISCONSIN 

0 

0 

0 

GREEN  BAY 

0 

0 

0 

0 

0 

0 

LA  CROSSE 

0 

0 

0 

MADISON 

0 

0 

0 

MILWAUKEE 

0 

0 

0 

401 

1105 

1119 

373 

1123 

1048 

WYOMING 

527 

1503 

1441 

CASPER 

0 

0 

0 

537 

1535 

1479 

CHEYENNE 

0 

0 

0 

5l6 

1460 

1446 

LANDER 

0 

0 

0 

516 

1938 

13B9 

SHERIOAN 

0 

0 

0 

530 

1532 

1414 

516 

1502 

1452 

366 

1066 

1102 

516 

1430 

1407 

4 

4 

0 

2 

2 

0 

4 

4 

0 

10 

10 

0 

3 

3 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

@HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

# 

ICE  STORMS 

«  ALL  OTHER 

STATE 

a 

I 
t- 
< 
liJ 
O 

O 

I 
< 
Q 

tDAMAGE 

I 
< 
O 

i/i 

tDAMAGE 

I 

< 

UJ 

Q 

tDAMAGE 

I 
t- 
< 

O 

tDAMAGE 

I 
< 

o 

UJ 

5 

D 
Z 

tDAMAGE 

X 

< 

UJ 

D 

1DAMAGE 

CD 
S 
D 
Z 

> 
< 
O 

5 
z 

< 

s 
< 

Q 

a 

D 
Z 

d> 

Q.  llJ 

CO 

a. 
O 
a: 
u 

5 

D 

z 

Q.  UJ 

tn 
a. 
O 
cr 
o 

E 
Z 

cL> 
OH- 
tru 
a.  UJ 

c 

O 

D 
Z 

ii>- 
OH 

crcr 

Q.  UJ 

(/) 

Q. 

o 
cr 
o 

a  UJ 

O 
tr 
o 

s 

D 
Z 

i  > 
Ol- 
q:  q: 
a  UJ 

tn 

Q. 

O 
£r 
(J 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

3 

1 
4 
1 

1 

1 
2 
1 

5 

1 

4 

5 

5 
6 

2 

3 
5 

5 

1 

1 

6 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

3 
1 
2 

1 
1 
1 

4 

4 

5 

5 

6 

1 
1 

1 

7 
5 
4 

5 

7 

3 

4 

9 

3 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

1 
1 

1 
1 

2 
4 

19 
1 

4 
5 
6 

5 

4 

3 

4 

Kansas 
Kentucky 
Louisiana 
Maine 

Maryland  &  DC 

1 
11 

1 
3 

5 

5 
6 

8 

5 

6 
5 
6 
4 

5 

6 

5 

1 

6 
6 

6 

3 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

2 

7 
1 

2 

3 
1 

3 

4 
2 

5 

5 
4 

10 

5 
5 

6 
5 

3 

14 

6 

5 
6 

Montana 

Nebraska 

Nevada 

New  Hamps hire 
New  Jersey 

* 

15 

5 
5 

5 

7 

7 
6 

5 

3 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

7 
1 

1 
1 

6 

6 
4 

1 

2 
3 

7 

5 
5 

5 

6 

°C 
3 

7 

6 

7 

5 

Oklahoma 
Oregon 
Pacific 
Pennsylvania 
Puerto  Rico 

* 
* 

11 
1 

3 
1 

6 

5 
5 

4 

2 

1 

3 

5 
5 

4 

4 

1 

5 
5 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

1 

1 

3 

1 

1 

3 

4 

5 
5 

1 
6 

4 
4 

6 
6 

4 
7 

6 

G 

4 

5 

1 
1 

7 

6 

Utah 
Vermont 
Virginia 
Virgin  Islands 
Washington 

1 

1 

4 

1 

3 

5 
5 

6 

4 

West  Virginia 

Wisconsin 

Wyoming 

2 

5 

5 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 

MARCH  1977 


Herbert  J.  Thompson  -  Office  of  Hydrology 


Severe  flooding  occurred  in  several  areas  of  the 
Northeast  during  March  with  losses  exceeding  $13 
million.     The  hardest  hit  areas  include  Vermont, 
southern  Maine,  and  the  Upper  Susquehanna  River  Basin 
in  New  York.     The  flooding  resulted  from  a  combina- 
tion of  heavy  rainfall  and  the  melting  of  an  exces- 
sive snow  cover. 

Significant  flooding  also  occurred  in  northern 


Georgia  and  Alabama,  in  the  headwaters  of  the  Trinity 
River  in  Texas  where  damages  exceeded  $2  million,  and 
in  northwest  Arkansas  and  southeast  Missouri.  Minor 
to  moderate  flooding  was  reported  on  several  streams 
in  the  Southeast;  the  Arkansas  and  Red  River  Basins 
in  the  Southwest;  the  lower  Ohio  River  Basin;  and  the 
Gulf  Coast  Drainage  in  Mississippi,  Louisiana,  and 
Texas . 


FLOOD  EVENT 


Preliminary  Estimate 
Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 


GREAT  LAKES 


ST.  LAWRENCE  DRAINAGE 


Snowmelt  began  in  the  Muskegon  and  White  River  Basins  in 
Michigan  on  the  8th  and  progressed  under  nearly  ideal  con- 
ditions dissipating  nearly  4  inches  of  water  content  with- 
out flooding  although  these  streams  reached  near  bank-full 
stages.     An  ice  jam  on  the  Raisin  River  near  the  mouth 
caused  minor  flooding  at  Monroe  City,  MI.     In  Ohio  from  2 
to  3  feet  of  flooding  occurred  along  the  Tiffin  and  St. 
Joseph  Rivers  affecting  primarily  agricultural  land.  Minor 
flooding  occurred  in  the  Maumee  Basin  in  Indiana. 


N.A. 


In  western  New  York  State  the  absence  of  heavy  rain  aided 
in  diminishing  the  excessive  snow  cover  without  major 
flooding  although  widespread  minor  flooding  occurred. 
Buffalo  Creek  crested  4  feet  over  flood  stage  at  Garden- 
ville,  NY,  however,  most  damage  was  to  roads  in  the  Towanda 
Creek  Drainage  from  which  no  stage  reports  are  received. 

In  eastern  New  York  record  or  near  record  stages  were  re- 
ported on  several  streams  by  the  U.S.  Geological  Survey. 
The  crest  of  11.98  feet  on  the  Black  River  at  Water town, 
NY,  was  the  hightest  in  more  than  100  years.     No  stage 
reports  are  received  from  this  rather  sparsely  inhabited 
area  by  the  NWS. 

Melting  of  an  excessively  heavy  snow  cover  began  on  the  8th 
and  combined  with  heavy  rains  the  12th- 14th,  caused  wide- 
spread flooding  in  Vermont.     Otter  Creek  crested  more  than 
5.5  feet  over  flood  stage  at  Center  Rutland,  VT.  The 
Vermont  Department  of  Civil  Defense  reported  road  damage 
at  $325,000  and  other  damage  estimated  at  $175,000. 


300 


N.A. 


500 


ATLANTIC  SLOPE  DRAINAGE 

Widespread  flooding  occurred  over  much  of  the  Northeast 
during  March  as  warmer  temperatures  and  a  series  of  storms 
induced  melting  of  a  heavy  snow  cover.     The  hardest  hit 
areas  were  Vermont,  eastern  New  York,  southern  New  England 
and  the  headwaters  of  the  Delaware  and  Susquehanna  Rivers. 
From  1  to  2  inches  of  rain  fell  over  much  of  the  area  on 
the  4th.     On  the  13th-15th  from  1.5  to  4  inches  fell  over 
the  area.     This  storm  produced  the  highest  stages  and  most 
of  the  flood  losses.     On  the  22d  rainfall  of  1.5  to  3.7 
inches  occurred  over  the  southern  portion  of  the  area  with 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


MARCH  1977 


FLOOD  EVENT 


Preliminary  Estimate 
Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 


ATLANTIC  SLOPE  DRAINAGE-Cont ' d 

snow  of  up  to  30  inches  over  the  northern  portion.  Moderate 
rain  fell  on  the  28th  followed  by  abnormally  warm  tempera- 
ture which  reached  the  80 's  and  melted  much  of  the  remaining 
snow  cover.     Only  minor  flooding  resulted  from  the  last 
storm. 

In  southern  New  Hampshire  and  Maine  the  period  of  record- 
breaking  warm  temperature  caused  melting  of  the  snowpack 
which  contained  water  contents  of  3  to  9  inches  in  the 
southern  two-thirds  of  New  Hampshire  and  7  to  10  inches  in 
the  southern  half  of  Maine.     This  melting  was  followed  by 
rains  of  2  to  4  inches  the  13th-15th  which  caused  widespread 
small  stream  and  flash  flooding  in  both  states.     One  of  the 
major  problems  was  that  the  frozen  ditches  and  culverts 
were  unable  to  control  the  excessive  runoff.    Many  roads 
were  washed  out  and  basements  flooded. 


Although  the  Androscoggin  River  in  Maine  stayed  within  its 
banks,  a  tributary,  the  Little  Androscoggin,  overflowed, 
flooding  low-lying  sections  of  Auburn,  Mechanic  Falls,  and 
Minot .    This  caused  an  estimated  damage  of  between  $400,000 
and  $700,000.     The  Androscoggin  River  upriver  from  Auburn, 
at  Gulf  Island  Dam,  crested  at  a  discharge  of  33,000  cubic 
feet  per  second  near  midnight  of  the  15th-16th.     Flood  dis- 
charge is  35,000  c.f.s.     The  Kennebec  River  at  Augusta  was 
about  two  feet  above  the  13  foot  flood  stage  but  no  damage 
was  reported.     Damage  in  Maine  was  estimated  at  $3,341,000 
public  and  $851,000  private  by  the  Bureau  of  Civil  Emergency 
Preparedness . 

Ice  jams  on  the  Baker  River,  which  feeds  the  Pemigewasset 
River,  broke,  causing  a  huge  swell  of  water  to  push  a- 
gainst  the  jam  in  the  larger  river.     The  Pemigewasset 
River  at  Plymouth,  NH,  then  rose  rapidly  during  the  early 
morning  of  the  14th  to  19.4  feet  at  11:30  a.m.     This  is 
over  8  feet  above  flood  stage.     Parts  of  Plymouth  and 
Holderness  were  flooded  which  caused  a  total  of  $36,000 
damage.     Forty  families  were  evacuated.     The  Connecticut 
River  at  North  Stratford,  NH,  crested  within  0.6  foot  of 
the  13  foot  flood  stage  about  7  a.m.  on  the  14th.  It 
crested  within  1.5  feet  of  flood  stage  at  North  Walpole, 
NH,  the  evening  of  the  14th.     The  Merrimack  River  at 
Amoskeag  Dam  in  Manchester,  NH,  crested  at  a  discharge 
of  28,500  c.f.s.  at  noon  on  the  15th.     Flood  discharge  is 
30,000  c.f.s.     Some  flooding  was  reported  further  down 
river.     Total  damage  in  New  Hampshire  was  estimated  at 
$614,000  by  the  Civil  Defense  Agency  of  which  $367,000 
was  to  public  works  and  highways. 

In  Vermont  most  of  the  damage  was  caused  by  small  stream 
flooding.     The  only  reporting  station  to  exceed  flood  stage 
was  the  Connecticut  River  at  White  River  Junction.  Losses 
reported  by  the  Vermont  Department  of  Civil  Defense  in- 
clude:    $1,266,000  to  roads;  $185,000  stream  damage;  $53, 
000  to  railroads;  $227,000  to  the  Windsor  sewage  treatment 
plant,  $100,000  agricultural  losses;  $452,000  to  private 
property,  and  $250,000  to  the  Goodyear  Tire  Plant  in 
Windsor.     An  8-mile  long  ice  jam  on  the  Connecticut  River 
caused  the  flooding  at  Windsor. 

Widspread  flooding  also  occurred  in  southern  New  England 
but  was  generally  of  a  minor  nature  except  in  Berkshire 
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County,  MA,  where  3  inches  of  rain  and  warm  temperatures 
caused  melting  of  the  heavy  snow  cover  in  the  Berkshire 
Mountains.     Most  of  the  damage  was  in  the  upper  Housatonic 
River  Basin.     A  crest  nearly  4  feet  over  flood  stage  was 
reported  at  Gaylordsville ,  CT.     Pittsfield,  MA,  reported 
losses  of  $234,000  and  Great  Barrington,  MA,  losses  of 
$247,000.     Total  losses  in  Bershire  County  were  estimated 
by  county  officials  at  $835,000  to  private  property  and 
$683,000  to  municipal  property.     The  lower  Connecticut 
River  crested  7  feet  over  flood  stage  at  Hartford,  CT, 
flooding  large  areas  of  agricultural  land  with  only  minor 
damage  at  this  season.     One  fatality  occurred  when  a  car 
was  swept  off  a  bridge  over  the  Pomperaug  River. 

In  the  Hudson  River  Basin  the  worst  flooding  since  the 
winter  of  1948-49  was  reported  in  the  Albany,  NY,  area  where 
the  Hudson  crested  3.5  feet  over  flood  stage  and  100  homes 
were  evacuated.     The  Mohawk  River  reached  a  new  record 
crest  stage  of  19.17  feet  at  Little  Falls,  NY,  where  flood 
stage  is  15  feet.     The  previous  record  there  was  18.3  feet 
in  1964.     The  Hoosic  River  crested  5  feet  over  flood  stage 
at  Eagle  Bridge,  NY,  and  flooded  the  water  treatment  plant 
at  Hoosic  Falls.     At  Troy,  NY,  the  Hudson  River  reached 
6.5  feet  over  flood  stage  on  the  lower  gage  and  the  current 
undermined  the  piers  of  the  Green  Island  Highway  bridge 
which  subsequently  collapsed.     About  50  families  were  eva- 
cuated at  Whitehall,  NY,  and  40  families  were  evacuated  in 
Waterford,  NY.     In  Menands,  NY  200  apartment  units  were 
evacuated.     A  section  of  the  D  &  H  railroad  bridge  was 
washed  out  at  Clemons,  NY,  and  six  highway  bridges  damaged 
at  Fort  Plains,  NY.     Minor  flooding  occurred  along  the 
Schroon  River  and  Battenkill,  Schoharie,  Rondout ,  and  Wap- 
pingers  Creeks. 

In  New  Jersey  precipitation  totals  for  March  ranged  up  to 
over  8  inches  with  significant  storms  on  the  4th,  13th,  18th, 
and  22d  with  the  latter  storm  causing  flooding.     The  Pompton 
River  crested  more  than  3  feet  over  flood  stage  at  Pompton 
Plains  and  the  Millstone  and  Raritan  Rivers  4.5  feet  over 
flood  stage  at  Blackwell's  Mills  and  Manville,  respectively. 
From  1  to  2  feet  of  flooding  occurred  along  the  Wanaque, 
Ramapo,  Rockaway,  Saddle,  and  Passaic  Rivers. 

Severe  damage  occurred  in  Sullivan  County,  NY,  (headwaters 
of  the  Delaware  River)  the  13th-15th  with  roads  and  bridges 
damaged  and  cellars  flooded.     Losses  to  private  property 
were  $262,000  and  to  public  property  $221,000.     The  Beaver  ' 
Kill  and  the  East  Branch  of  the  Delaware  crested  about  5 
feet  over  flood  stage  at  Cooks  Falls,  and  Fisher  Eddy,  re- 
spectively.    Minor  flooding  occurred  on  the  West  Branch  of 
the  Delaware  and  in  the  lower  part  of  the  Delaware  Basin  on 
the  Assunpink  River  and  Neshaminy  and  Perkiomen  Creeks. 

Record  and  near-record  flooding  resulted  from  the  storm  of 
the  13th-15th  on  the  upper  Susquehanna  River.     At  Unadilla, 
NY,  the  crest  stage  of  14.72  feet  was  the  highest  in  40 
years  of  record.     The  previous  record  stage  of  14.25  feet 
occurred  in  1960.     At  Bainbridge,  NY,  the  crest  of  22.2  feet 
was  only  0.9  foot  below  the  record  stage  of  23.10  feet  which 
occurred  in  1914.     Flood  stage  at  Bainbridge  is  13  feet. 
Indications  are  that  flooding  at  Oneonta,  NY,  was  second 
only  to  that  of  1960.     Stage  reports  are  no  longer  received 
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from  Oneonta.     Flooding  on  the  main  Susquehanna  extended 
down  to  Vestal,  NY.     From  1  to  3  feet  of  flooding  occurred 
on  headwater  tributaries  including  the  Unadilla,  Tioughnioga, 
Chenango,  and  Chemung  Rivers.     Losses  estimated  by  the  Corps 
of  Engineers  were:     Chenango  Basin,  $660,000;  Unadilla 
Basin  $179,000;  Tioughnioga  Basin,  $15,000;  Oneonta  area, 
$1  million;  above  Oneonta,  $140,000;  Susquehanna  River  above 
Great  Ben,  $1,582,000;  and  Susquehanna  River  from  Bingham- 
ton,  NY,  to  Great  Bend,  $176,000. 

In  the  southeast  widespread  moderate  to  heavy  rainfall  oc- 
curred at  intervals  throughout  the  month.     Amounts  of  1.5 
to  2.5  inches  fell  from  the  4th  to  7th,  up  to  5  inches  the 
12th-13th,  from  2  to  4.5  inches  the  21st-22d,  and  from  2  to 
6  inches  the  29th-30th.     Highest  amounts  were  generally  in 
the  mountainous  headwater  areas.     Each  of  these  storms 
caused  flooding  on  some  streams  and  a  few  streams  were 
over  flood  stage  most  of  the  month  with  flooding  continuing 
into  April. 

In  North  Carolina,  the  only  significant  damage  occurred  on  0  N.A. 

the  South  Fork  Catawba  River,  which  crested  3  feet  over 
flood  stage  at  McAdenville  on  the  30th.     Several  periods  of 
minor  flooding  occurred  on  the  Cape  Fear  River  with  great- 
est flooding  of  about  4  feet  on  the  15th-16th.     The  Rocky 
River  crested  15  feet  over  flood  stage  at  Norwood.     Up  to 
about  3  feet  of  flooding  occurred  on  the  Neuse  and  Lumber 
Rivers.     Flooding  on  the  Lumber  River  continued  into  April. 

In  South  Carolina  some  losses  were  reported  along  the  0  20 

Broad,  Pee  Dee,  and  Congaree  Rivers.     The  Broad  River  crested 
more  than  12  feet  over  flood  stage  on  April  1  at  Blair  with 
losses  to  livestock  of  about  $5,000.     Savings  due  to  warn- 
ings were  estimated  at  $60,000.     The  Pee  Dee  River  crested 
about  6  feet  over  flood  stage  on  April  1  at  Cheraw  with 
losses  of  $5,000.     Savings  due  to  warnings  were  estimated 
at  $75,000.     The  Congaree  River  crested  nearly  6  feet' 
over  flood  stage  near  St.  Matthews  on  the  23d  with  losses 
of  $10,000.     Savings  due  to  warnings  were  estimated  at 
$200,000.     Minor  Flooding  was  reported  on  the  Little  Pee 
Dee,  Saluda,  North  Fork  Edisto,  and  Edisto  Rivers,  and  on 
Stevens  Creek. 


Serious  flash  flooding  was  reported  in  Greenville,  Ononee,  0  N.A. 

and  Pickens,  SC,  on  the  29th. 

In  Georgia,  flooding  was  minor  and  of  short  duration  on  the  0  N.A. 

Ocmulgee,  Oconee,  Satllla  and  upper  portions  of  the  Savannah 
and  Ogeechee  Rivers.     However,  2  to  3  feet  of  swampland 
flooding  continued  into  April  on  the  Altamaha  and  lower 
portions  of  the  Savannah  and  Ogeechee  Rivers. 


EAST  GULF  OF  MEXICO  DRAINAGE 

Heavy  rainfall  occurred  over  northern  Florida  the  first  half 
of  March  with  totals  in  excess  of  6  inches  in  some  areas. 
From  3  to  4  inches  were  reported  the  4th-7th  over  many  areas 
The  Ochlockonee  River  crested  2  feet  over  flood  stage  at 
Havana.     Backwater  from  the  Suwanee  River  caused  flooding 
along  the  lower  Santa  Fe  River  and  affected  the  Three  Rivers 
Estates  development  on  its  Ichtucknee  River  tributary.  Low- 
land flooding  occurred  along  the  Appalachicola  River  with  a 
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crest  4.5  feet  over  flood  stage  at  Blountstown. 

Two  periods  of  heavy  rainfall  occurred  during  the  first  half 
of  March  over  Georgia  and  resulted  in  high  streamflows  with 
minor  flooding  on  the  Flint  River.     Rains  of  over  6  inches 
fell  over  northern  Georgia  the  29th-30th  resulting  in  major 
flooding.     The  Chattahoochee  River  crested  6.5  feet  over 
flood  stage  at  Atlanta  with  damages  of  $117,000  and  the 
Etowah  River  also  crested  6.5  feet  at  Canton  with  losses  of 
$121,000.     The  most  serious  flooding  occurred  on  the 
Oostanoula  River  early  in  April.     Numerous  roads  were 
flooded,  many  county  road  bridges  were  washed  out,  and 
16,600  acres  of  farmland  were  flooded.     Evacuations  of 
homes  were  necessary  in  Polk,  Cobb,  Fulton,  and  Gilmer 
Counties . 

Rainfall  for  the  month  ranged  up  to  200  percent  of  normal 
over  Alabama  with  the  heaviest  amounts  in  the  Cahaba  River 
Basin  where  totals  of  9  to  17  inches  were  reported.  Rain- 
fall was  well  spaced  throughout  the  month  resulting  in 
more  than  one  period  of  flooding  on  some  streams.  The 
Cahaba  River  was  over  flood  stage  at  Centerville  on  three 
occasions  with  the  highest  crest  of  30.6  feet  on  the  30th. 
Flood  stage  there  is  23  feet.     Widespread  flooding  occurred 
along  the  Tombigbee  River  from  Aberdeen,  MS,  downstream 
with  crests  6  to  12  feet  over  flood  stage.     From  3  to  4 
feet  of  flooding  occurred  on  the  lower  Alabama  River  and 
5  to  7  feet  of  flooding  on  the  lower  Black  Warrior  River. 
A  total  of  109,200  acres  were  inundated  in  Alabama  in- 
cluding 30,900  acres  of  agricultural  land. 

Flash  flooding  was  reported  in  Athens,  AL,  and  the  Hamilton- 
Haleyville  area  on  the  3d.     The  U.S.  Geological  Survey  re- 
ported a  record  crest  on  the  Tallapoosa  River  near  Heflin, 
AL,  on  the  31st.     The  peak  stage  of  31.34  feet  was  5  feet 
over  the  previous  maximum  in  25  years  of  record. 

In  Mississippi  3  to  5  inch  rains  on  the  3d  and  4th  caused 
flooding  in  the  Pascagoula  and  Pearl  River  Basins.  Flash/ 
urban  flooding  occurred  in  Jackson  and  in  Laurel  where 
Tallahala  Creek  crested  5  feet  over  flood  stage.  The 
Chickasawhay  River  crested  3  feet  over  flood  stage  at  Enter- 
prise.    Lowland  flooding  along  the  Pearl  River  ranged  from 
3  feet  at  Columbia  to  14  feet  at  Jackson  where  levees  pro- 
tect the  city  at  that  stage.     From  4  to  5  feet  of  flooding 
occurred  along  the  lower  Pearl  in  Louisiana,  lasting  the 
whole  month  at  Bogalusa. 
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UPPER  MISSISSIPPI  BASIN 

In  the  northern  portion  of  the  Basin  (Minnesota,  Wisconsin, 
Iowa,  and  northern  Illinois)  warm  temperatures  and  generally 
above  normal  precipitation  occurred  during  March.  Monthly 
totals  ranged  up  to  more  than  200  percent  of  normal.  Most 
of  the  snow  cover  melted.     The  snowpack  in  the  headwaters 
of  the  Mississippi  had  a  water  content  of  up  to  3.3  inches 
but  no  significant  runoff  developed  due  to  the  dry  soil 
conditions.     The  basin  had  suffered  from  up  to  nine  months 
of  below  normal  precipitation,  and  while  surface  moisture 
was  brought  back  to  near  normal,  sub-surface  moisture  re- 
mained critically  low  with  streamflow  generally  well  below 
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normals  for  the  season.     The  only  flooding  resulted  from  ice 
jams  on  the  Redwood  and  Yellow  Medicine  Rivers  in  the  Minne- 
sota River  Basin.     Unworked  farmland  was  flooded,  the  only 
damage  being  to  a  drainage  system. 

In  the  southern  portion  of  the  Basin  monthly  precipitation  totals  0  N.A. 

ranged  up  to  300  percent  of  normal.     Heaviest  amounts  occur- 
red 27th-28th  with  many  reports  of  3.5  to  4.5  inches  over 
southern  Missouri  and  Illinois  and  over  12  inches  at  Lake 
Wappapello  in  southeastern  Missouri.     Widespread  small  stream 
flooding  resulted  and  many  reporting  stations  exceeded  flood 
stage.     From  6  to  8  feet  of  flooding  occurred  along  the 
lower  Meramec  River.     The  Big  River  crested  6  feet  over 
flood  stage  at  Byrnesville,  MO,  and  the  Big  Muddy  River 
crested  nearly  17  feet  over  flood  stage  at  Murphysboro  on 
April  1.     From  6  to  8  inches  of  rain  fell  at  Marian,  IL, 
the  27th-28th.     The  Bourbeuse  River  crested  about  3  feet 
over  flood  stage  at  Union,  MO.     Minor  flooding  was  reported 
on  the  Kankakee  River  in  northern  Indiana. 

In  East  St.  Louis,  IL,  2,000  acres  were  inundated  and  75 
mobile  homes  were  evacuated  from  the  Chevy  Chase  Court.  In 
the  Cape  Girardeau,  MO,  area,  52  patients  and  staff  were 
evacuated  from  a  nursing  home  and  78  persons  from  a  housing 
proj  ect . 


MISSOURI  RIVER  BASIN 

Heavy  precipitation  over  much  of  the  Basin  during  March  0  N.A. 

eased  the  critical  drought  conditions;  however,  there  was 
generally  no  significant  runoff  because  of  the  dry  soil  con- 
ditions.    Only  minor  flooding  occurred.     The  James  River, 
which  had  flow  for  the  first  time  in  several  months, 
crested  a  foot  over  flood  stage  at  Huron,  SD,  and  the  Big 
Sioux  River  a  foot  over  flood  stage  at  Brookings,  SD.  This 
flooding  resulted  from  snowmelt  and  rainfall.     Minor  flood- 
ing from  ice  jams  was  reported  on  Bear  and  Turkey  Creeks 
in  the  South  Platte  Drainage  in  Colorado. 


OHIO  RIVER  BASIN 

There  were  three  significant  rain-producing  storms  over  the  0  N.A. 

Basin  during  March  each  of  which  caused  some  generally  minor 
flooding.     The  lower  portion  of  the  basin  received  the  heav- 
ier amounts.     Indiai:apolis ,  IN,  had  a  .total  for  the  month 
of  9.2  inches.     Portions  of  Tennessee  received  from  2  to  4 
inches  from  each  of  the  storms  which  occurred  the  3d-4th, 
12th-13th,  and  28th-30th.     Amounts  of  4  to  5  inches  were 
reported  for  the  storm  of  the  12th-13th  in  the  mountainous 
headwater  areas  of  North  Carolina  where  about  4  feet  of 
flooding  occurred  on  the  upper  French  Broad  River.  In 
Tennessee  4.5  feet  of  flooding  occurred  on  South  Chickamauga 
Creek  near  Chattanooga,  a  crest  3.5  feet  over  flood  stage 
was  reported  on  the  Duck  River  at  Centerville,  as  much  as 
5  feet  of  flooding  occurred  along  the  Harpeth  River,  2  to 
3  feet  of  flooding  on  the  Red  and  Elk  Rivers  and  minor 
flooding  on  the  Sequatchie  River. 

Considerable  lowland  flooding  occurred  jn  the  Wabash  Basin.  g  N.A. 

The  Little  Wabash  crested  10.5  feet  over  flood  stage  at 
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Carmi,  IL,  A. 5  to  5.5  feet  of  flooding  occurred  on  the 
Embarrass  and  Skillet  Fork  Rivers,  and  up  to  3  feet  of 
flooding  on  the  lower  White  and  Middle  Wabash  Rivers. 
Minor  flooding  occurred  on  a  number  of  streams  in  Kentucky 
including  the  Licking,  Red,  Rolling  Fork,  Rough,  and  Green 
Rivers.     A  strong  rise  occurred  on  the  upper  Ohio  River  and 
several  of  its  tributaries  but  no  reporting  stations  ex- 
ceeded flood  stage.     From  1  to  over  3  feet  of  flooding 
occurred  at  several  points  on  the  Lower  Ohio. 


WHITE  RIVER  BASIN 


Heavy  rains  on  the  27th-28th  caused  extensive  flooding  in  1  N.A. 

the  Basin.     Amounts  of  up  to  7  inches  fell  in  Arkansas  and 
over  12  inches  was  reported  at  Lake  Wappapello,  MO,  in  the 
headwaters  of  the  Black  River.     A  record  peak  stage  of  28.7 
feet  was  reported  at  Imboden,  AR,  on  the  Spring  River.  The 
previous  record  stage  of  28.42  feet  occurred  January  2A, 
1949.     Flood  stage  at  Imboden  is  16  feet.     Crests  of  up  to 
12  feet  over  flood  stage  occurred  on  the  lower  Black  River 
and  up  to  8  feet  over  flood  stage  on  the  White  River.  Stages 
rose  rapidly  at  some  points.     The  Buffalo  River  rose  29  feet 
in  24  hours.     Flooding  on  both  the  Black  and  White  Rivers 
continued  into  April.     Flooding  began  early  in  March  on  the 
Cache  River  at  Patterson,  AR,  and  continued  into  April 
reaching  nearly  2  feet  over  flood  stage  on  the  13th.  This 
flooding  was  primarily  on  agricultural  land  which  had  not 
yet  been  planted.    However,  losses  of  $2,500,000  were  re- 
ported in  the  Poplar  Bluff  area  in  Missouri  with  20  small 
bridges  washed  out.     One  flood-related  death  was  reported 
from  a  boating  accident. 


ARKANSAS  RIVER  BASIN 


The  South  Fork  of  the  Little  Red  River  flooded  the  town  of  0  130 

Clinton,  AR,  as  a  result  of  5-6  inches  of  rain  with  damages 

of  $130,000.     No  stage  reports  are  received  from  this  stream. 

Rains  averaging  less  than  4  inches  on  the  27th  caused  minor 

flooding  along  the  Illinois  River  above  the  Tenkiller  Lake 

Project  which  prevented  flooding  downstream.     Along  the  Po- 

teau  River  rainfall  amounts  from  the  storm  of  the  26th-27th 

averaged  over  5  inches  and  caused  moderate  flooding  at 

Poteau,  OK,  where  the  crest  was  about  2  feet  over  flood  stage. 


RED  RIVER  BASIN 


There  were  two  periods  of  flooding  during  March  in  portions  0  N.A. 

of  the  Red  Basin.     The  more  extensive  flooding  resulted  from 

the  storm  of  the  26th-28th  which  deposited  rains  of  up  to 

nearly  10  inches  over  the  Basin.     The  most  serious  flooding 

was  along  the  Blue  River  which  crested  nearly  13  feet  over 

flood  stage  at  Blue,  OK,  after  receiving  a  Basin  average  of 

6  inches  of  rain  -  most  of  it  in  6  hours.     Flash  flooding 

occurred  along  Mineral  Bayou  (a  Blue  River  tributary)  with 

20  people  evacuated  in  Durant ,  OK,  on  the  17th.  Three 

mobile  homes  and  a  house  were  flooded.     Many  county  roads 

were  overtopped  by  small  streams  in  the  area.    The  Sulphur 

River  crested  8.5  feet  over  flood  stage  at  Naples,  TX,  on 
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the  31st  from  rainfall  of  4  inches  over  the  basin.  From 
4  to  6  feet  of  flooding  occurred  along  Clear  Boggy,  Muddy 
Boggy,  and  Glover  Creeks,  and  on  the  Saline  and  Ouachita 
Rivers.     The  Red  River  crested  more  than  3  feet  over  flood 
stage  near  DeKalb,  TX,  on  the  29th  from  about  5  inches  of 
rain  over  that  reach  of  the  river. 


MARCH  1977 


FLOOD  EVENT 


Preliminary  Estimate 
Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 


LOWER  MISSISSIPPI  BASIN 

The  storm  of  the  27th-28th  in  Southeast  Missouri  and  North-  0  N.A. 

east  Arkansas  also  caused  flooding  along  the  St.  Francis 

River  with  a  crest  more  than  5  feet  over  flood  stage  at  St. 

Francis,  AR.     Rains  of  up  to  7  inches  were  reported  over 

the  Basin.     Two  families  were  evacuated  at  Wilhelmina,  MO, 

and  an  8  foot  dam  was  washed  out  near  Fredricktown ,  MO. 

Flooding  continued  into  April. 

Rainfall  of  about  3  inches  the  4th-5th  caused  extensive  0  N.A. 

lowland  flooding  along  the  Big  Black  River  in  Mississippi 
with  crests  10  feet  over  flood  stage. 


WEST  GULF  OF  MEXICO  DRAINAGE 

Two  significant  storms  occurred  during  March  which  produced 
flooding  over  the  northeastern  portion  of  the  Basin.  The 
storm  of  the  3d-4th  yielded  rainfall  of  up  to  7  inches  with 
the  heaviest  amounts  over  central  to  northeast  Louisiana. 
Rainfall  from  the  storm  of  the  26th-28th  also  ranged  up 
to  7  inches  with  maximum  amounts  centered  over  the  Dallas- 
Ft.  Worth  area.    Most  streams  had  two  periods  of  flooding 
over  at  least  part  of  their  length  with  the  latter  period 
of  flooding  extending  into  April  on  the  larger  streams. 

Moderate  flooding  was  reported  on  the  upper  Calcasieu  River  0  N.A. 

from  the  3d-4th  storm  with  a  crest  more  than  5  feet  over 

flood  stage  at  Hineston,  LA.     Flooding  extended  downstream 

to  Oakdale,  LA.     The  second  storm  caused  only  minor  flooding 

on  the  upper  Calcasieu  River.     In  the  Sabine  River  Basin 

rainfall  for  the  month  averaged  6  inches  with  relatively 

minor  flooding.     Crests  ranged  up  to  4  feet  over  flood  stage 

from  Emory  to  Mineola,  TX.     Lowland  flooding  continued  from 

February  in  portions  of  the  Neches  River  Basin  with  some 

additional  flooding  from  the  storm  of  the  3d-4th  which 

caused  a  crest  4.5  feet  over  flood  stage  near  Neches,  TX. 

Locally  heavy  rains  the  lOth-llth  caused  similar  flooding 

near  Neches  the  12th-16th.     Minor  flooding  occurred  along 

the  Navasota  River. 

Major  damage  resulted  from  the  storm  of  the  26th-27th  a-  6  2,000 

long  the  Upper  Trinity  River.     The  crest  of  37.83  feet  at 
Dallas  (flood  stage  30  feet)  was  the  highest  in  25  years. 
The  hardest  hit  area  was  the  suburb  of  Grand  Prairie  where 
losses  were  estimated  at  $288,000  and  two  deaths  occurred. 
About  40  homes  were  evacuated  in  the  area  of  Grand  Prairie 
flooded  by  Rock  Creek.     Two  trailer  parks  along  Bear  Creek 
were  also  evacuated,  and  54  homes  were  affected  along 
Johnson's  Creek  near  Arlington,  TX.     Four  other  deaths  were 
reported  two  of  which  resulted  from  carbon-monoxide  poison- 
ing in  a  car  stalled  by  flood  waters.     Flooding  extended 
downstream  to  below  Trinidad,  Tx,  where  a  crest  nearly  12 
feet  over  flood  stage  occurred. 
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FLOOD  STAGE  DATA 


(All 

in  Mafch  t 

s  otherwise  specified) 

MARrH  1077 

River  and  station 

Flood 

Above 

lood  stages 
dates 

Crest 

River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage' 

From- 

To- 

Stage 

Date 

stage 

From- 

To- 

Stage 

Date 

ft. 

Ft. 

ATLANTIC  SLOPE  DRAINACE-Cont 'd 

Ft. 

Ft. 

Lake  Eric 

Schobarie  Creek; 

Rdisin  River: 

Prattsville,  NY 

13 

4 

5 

13. 44 

Hooro«  City,  MI 

8.5 

5 

8 

I  8.91 

5-7 

Cilboa  Dam  Spillway,  NY 

1130 

Sc.  Marys: 

Hlddleburg,  NY 

14 

14 

if 

Decatur  IN 

6 

17.0 

S 

Burtonsvllle,  NY 

6 

13 

IS 

7.89 

14 

St .  Joseph : 

30 

31 

6.83 

31 

Montpeller,  OH 

6 

10 

EI2.87 

7 

Mohawk : 

Tiffin: 

Little  Falls,  NY 

15 

13 

15 

19.17 

U 

U 

U 

18.80 

31 

Stryker,  OH 

11 

5 

11 

E13.37 

7 

Tribes  Hill,  NY 

24 

14 

14 

24.3 

14 

Mauinee: 

13 

IS 

226.5 

14 

Ft.  Wayne,  IN 

15 

6 

16.2 

6 

Cohoes ,  NY 

20 

14 

15 

21.77 

14 

Lake  Ontario 

Buffalo  Creek: 

5 

Gardenville,  NY 

7 

Feb  24 

8 

A10.9S 

5 

Hudson: 

8 
13 

9 

13 

E  9.5 
7.07 

9 
13 

Troy  (Upper) ,  NY 

24 

14 

15 

26.3 

14 

Elllcott  Creek: 

Troy  (Lower) ,  NY 

15 

14 

15 

21.5 

IS 

Wlllalmsville.  NY 

6 

11 
13 

12 
14 

6.48 
6.40 

U 
13 

Albany  NY 
Wappingers  Creek: 

Oatka: 

Clinton  Corners,  NY 

9 

14 

14 

9.31 

14 

CarbuCt  NY 

5 

11 
13 

12 
15 

5.2 
6.0 

U 
14 

Wappingers  Falls,  NY 

7 

14 

15 

Black: 

Wanaque: 

Churchvllle,  NY 

5 

10 
14 

12 
15 

5.26 
5.2 

11 
15 

Wanaque,  NJ 
Pompton: 

5 

22 

24 

6.  29 

23 

Otter  Creek: 

Pompton  Plains,  NJ 

16 

Center  Rutland  VT 

30 

15 

Apr  1 

12.65 
10.24 

14 
31 

Ramapo : 

Pompton  Lakes,  NJ 

2 

ATLANTIC  SLOPE  DRAINAGE 

Hahwab,  NJ 

8 

24 

9.73 

23 

Rockaway: 

13 

IS 

16 

14.9 

15 

Boonton,  NJ 

5 

22 

25 

7.09 

23 

Penigcvassec : 

Saddle: 

Plymouth.  NH 

U 

14 

16 

19.4 

14 

Lodi,  NJ 

5 

22 

23 

7.04 

23 

Nashua : 

Passaic: 

East  Pepperell.  MA 

8 

14 

16 

9.8 

IS 

Chatbam,  NJ 

6 

22 

25 

6.24 

22 

Merrimack: 

24 

Lowell.  MA 

52 

15 

16 

S3. 4 

IS 

Little  Falls,  NJ 

7 

Lavrence.  MA 

20 

15 

16 

22.3 

IS 

Millstone: 

Charles: 

Blackwells  Mills,  NJ 

7 

22 

24 

11.59 

23 

Charles  River  Village.  MA 

4 

16 

17 

1  4.0 

16 

Raritan: 

24 

29 

1  4.6 

26 

Hanville,  NJ 

12 

Connecticut : 

Bound  Brook,  NJ 

8 

White  River  Junction,  VT 

18 

14 

14 

18.80 

14 

Assunpink; 

Montague  City,  HA 

14 
31 

18 

Apr  2 

33. 1 
29.7 

14 

Apr  I 

Trenton,  NJ 

7 

22 

Holyoke.  HA 

9 

15 

16 

S  9.89 

IS 

Neshaminy  Creek: 

Hartford,  CT 

16 

14 
31 

20 
U 

23.04 
20.6 

16 

Apr  2 

Langborne,  PA 
Perkiomen  Creek: 

9 

22 

23 

9.95 

23 

Bodkin  Rock,  CI 

8 

14 

21 

13.7 

16 

Craterford,  PA 

22 

22 

12.19 

22 

Housatoalc : 

Vest  Brancb  Delaware: 

Great  Barrlngton,  HA 

9 

14 

16 

10. 1 

15 

Hale  Eddy,  NY 

11 

14 

15 

11.9 

14 

Caylordsvllle ,  CT 

8 

14 
30 

18 

U 

11.7 
9.0 

15 
31 

Beaverkill: 

15 

17 

14.0 

16 

Cooks  Falls,  NY 

10 

13 

14 

15.2 

14 

East  Brancb  Delaware: 

IS 

19 

7.92 

16 

Fishes  Eddy,  NY 

9 

13 
30 

14 

31 

13.8 
9.51 

14 
31 

Batten  Kill: 

Delaware: 

Battenvllle,  NY 

11 

14 

15 

14.8 

14 

Callicoon,  NY 

u 

U 

U 

U.3 

14 

Uooalc: 

Reiglesville,  NY 

22 

15 

15 

22.0 

IS 

Eagle  Bridge,  NY 

11 

13 

17 

15.9 

14 

-  23  - 


FLOOD  STAGE  DATA 


(All  dates  in  March  un. 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

ATLANTIC  SLOPE  DRAINAGE-Cont 'd 

ft. 

Ft. 

Unadilla: 

Rockdale,  NY 

11 

13 

15 

12.59 

14 

Otselic  Creek: 

ClnclnnaCus,  NY 

9 

13 

14 

10.01 

Tloughnloga: 

Whitney  Potnt,  NY 

12 

13 
29 

15 
29 

15.00 
12.25 

13 
29 

Chenango : 

Sherbourne,  NY 

8 

13 
29 

Apr 

16 
1 

9.91 
9.30 

14 
31 

Greene,  NY 

13 

13 
31 

Apr 

15 
1 

15.50 
13.54 

14 
31 

Chenango  Forks  2  S,  NY 

10 

13 

15 

11.04 

14 

Chemung: 

Chemung,  NY 

12 

13 

U 

13.11 

14 

Susquehanna : 

OnadlUa,  NY 

11 

13 
31 

Apr 

16 
1 

14.72 
11.21 

14 
31 

Balnbrldge,  NY 

13 

13 
30 

Apr 

17 
2 

22.2 
16.6 

15 
31 

Conklln,  NY 

11 

13 
30 

Apr 

18 

2 

16.89 
13.19 

16 

Apr  1 

Binghamton.  NY 

14 

U 

U 

16.6 

14 

Vestal,  NY 

18 

13 
31 

Apr 

17 
1 

22.60 
U 

14 
U 

Neuse : 

Neuse,  NC 

14 

8 

9 

14.5 

9 

Smithfleld,  NC 

13 

8 

11 

16.03 

9 

Goldsboro,  NC 

14 

10 

28 

17.3 

20 

Kinston,  NC 

14 

15 

30 

15.8 

22 

Cape  Fear: 

Kuske  Lock  &  Dam ,  NC 

42 

9 
15 
24 

9 
16 
25 

43.9 
46.3 
45.0 

9 
15 
24 

Elizabethtown,  NC 

20 

9 

15 
23 

10 
17 
26 

22.4 
24.0 
23.4 

9 
16 
25 

Rocky: 

Norvood,  NC 

15 

30 

31 

30.00 

31 

Lumber: 

Luiaberton,  NC 

9 

5 

u 

12.31 

24 

Little  Pee  Dee: 

Gallvancs  Ferry,  SC 

9 

11 
22 

19 

u 

9.2 
10.7 

15 
28 

Pee  Dee: 

Cheraw,  SC 

30 

23 
31 

23 
U 

32.4 
35.44 

23 

Apr  1 

Pee  Dee,  SC 

19 

10 

U 

22.51 

Apr  6 

Broad: 

Caffney,  SC 

10 

30 

¥ 

13.90 

30 

Blair,  SC 

14 

13 
22 
30 

14 
23 

y 

15.0 
16.8 
26.5 

13 
22 

Apr  1 

Reedy: 

Greenville,  SC 

8 

30 

30 

11.63 

30 

Saluda: 

Pelzer,  SC 

9 

30 

u 

12.8 

31 

Chappells,  SC 

14 

13 

\i 

14.6 

14 

Congaree: 

Columbia,  SC 

19 

31 

u 

22.2 

Apr  1 

St.  Matthews  17  NW,  SC 

115 

14 
23 
31 

15 
25 
1/ 

117.5 
120.7 
122.3 

14 
23 

Apr  2 

South  Fork  Catawba: 

HcAdenvllle,  NC 

10 

30 

31 

13.0 

30 

otherwise  specified) 


River  and  station 

Flood 

Above  flood  stages 
—dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

ATLANTIC  SLOPE  DRAINACE-Cont 'd 

Ft. 

■  Ft. 

Wateree: 

Watieree  Reservoir,  SC 

100 

31 

1/ 

102.6 

Apr  1 

North  Fork  Bdlsto; 

Orangeburg,  SC 

8 

15 
23 

15 
25 

8.1 
8.33 

IS 
24 

Edlsto: 

Clvhans  Ferry,  SC 

10 

9 

1/ 

11.8 

29 

Stevens  Creek: 

Modoc,  SC 

18 

13 

13 

19.5 

13 

Savannah: 

Mlllhaven-Wade  2  SE,  GA 

15 

27 

29 

15.3 

28 

Clyo,  CA 

11 

10 

y 

15.7 

Apr  15 

Ogeechee: 

Mldvllle,  GA 

6 

23 

26 

6.4 

25 

Scarboro,  GA 

8 

7 

y 

9.9 

26 

Eden,  GA 

9 

8 

y 

11.9 

29 

Oconee: 

Hllledgevllle,  GA 

20 

23 

23 

22.7 

23 

Dublin,  GA 

21 

25 

27 

22.3 

26 

Mt.  Vernon,  GA 

16 

27 

31 

17.8 

28 

Al t  amaha : 

Charlotte,  GA 

15 

10 

y 

18.3 

Apr  1 

Satllla: 

Uaycross,  GA 

16 

10 

16 

16.6 

12 

EAST  GULF  OF  MEXICO  DRAINAGE 

Santa  Fe: 

Highway  48  Bridge,  FL 

17 

20 

27 

17.37 

23 

Ochlockonee: 

Havana ,  FL 

25 

9 

18 

27.05 

11 

Flint: 

Albany,  GA 

20 

9 

9 

20.1 

9 

Chattahoochee : 

Atlanta,  GA 

14 

30 

30 

20.5 

30 

Apalachlcola : 

Blountstown,  FL 

15 

6 
23 

21 
1/ 

19.40 
19.47 

11 

Apr  6 

Choctawhatchee: 

Caryville,  FL 

12 

U 

U 

«12.4 

9 

Etowah; 

Canton,  GA 

17 

30 

31 

23.60 

31 

Oostanaula: 

Resaca,  GA 

22 

31 

y 

28.6 

Apr  7 

Rome,  GA 

25 

31 

y 

31.95 

Apr  6 

Cahaba: 

Centreville,  AL 

23 

13 
22 
30 

13 
23 

Apr  1 

23.4 
28.8 
30.6 

13 
22 
30 

Alabama: 

Montgomery,  AL 

35 

31 

y 

41.8 

Apr  2 

Millers  Ferry  Lock  &  Dam,  AL 

66 

14 

18 

69.8 

16 

Claiborne,  AL 

40 

15 

20 

43.2 

18 

Old  Town  Creek: 

Tupelo,  MS 

21 

12 

14 

22.7 

12 

Black  Warrior: 

Tuscaloosa  Lock  &  Dam,  AL 

47 

13 

15 

50.9 

13 

Warrior  Lock  &  Dam,  AL 

30 

6 
13 

11 
19 

34.9 
36.9 

9 
16 

24 


FLOOD  STAGE  DATA 


(All  dates  In  Uarch  unless  otherwise  specltleil)  MAKCH  1977 


Flood 

Above  flood  stages 
-dates 

Ctest 

River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From— 

To- 

Stage 

Date 

stage 

To- 

Stage 

Date 

EAST  GULF  OF  MEXICO  DRAINACE-Cont ' d 

ft.' 

ft. 

OHIO  RIVER  BASIN-Conc'd 

Ft 

R 

Toablgbee: 

Green: 

Aberdeen.  HS 

34 

5 
14 

U 
15 

39.5 
34.3 

7 
14 

Woodbury,  KY 

1 7 

5 
14 

6 
14 

18.82 
17.84 

6 

14 

Columbus,  HS 

29 

6 

11 

35.1 

8 

Rochester,  KY 

18 

6 

7 

18.7 

7 

Gainesville,  AL 

36 

22 

SpottsviUe,  KY  (Upper) 

27 

7 

9 

27.8 

7 

Detnopolls  Lock  &  Dam,  AL 

48 

5 

25 

60.3 

17 

Embarrass: 

Coffeeville  Lock  &  Dam,  AL 

Tallahala  Creek: 

Uurel,  HS 
Chickasawhay: 

43 
13 

Feb  27 
31 

5 

29 
U 

18 

A56.S 
55.1 

17.8 

18 

Apr  15 
7 

Lawrenceville,  IL 
White: 

Spencer,  IN 
Elliston,  IN 

14 

28 

29 

6 
28 

1/ 

30 

6 
31 

15.4 

14.2 

18.2 
20.7 

30 

29 
6 

30 

Enterprise,  MS 
Pascagoula: 

Herrlll,  MS 

20 
22 

4 
U 

17 
17 

23.0 
«23.2 

14 
13,14 

Edwardsporc,  IN 
Petersburg,  IN 

15 
16 

5 
29 

4 
29 

7 

U 

8 
1/ 

16.3 
18.2 

17.5 
17.7 

6 
30 

6 
31 

Pearl: 

Jackson,  MS 
Montlcello,  HS 
Columbia,  HS 
Bogalusa,  LA 
Pearl  River,  LA 

18 
19 
17 
15 
12 

B 

4 

25 
26 
23 
1/ 

u 

32.0 
26.8 

15.7 

11 
9 

16 

Hazelton,  IN 

Skillet  Fork: 

Wayne  City,  IL 
Little  Wabash: 

Wilcox,  IL 

16 

15 
16 

5 
29 

28 

13 
28 

Apr 

9 

1/ 

1 

17.4 
(17.9 

20.4 

Apr 

7 

1,3 

30 

14 
30 

UPPER  MISSISSIPPI  BASIN 
Yellov  Medicine  River: 
Granite  Falls,  HN 

6 

13 

6.98 

U 

Carml,  IL 
Wabash : 

Lafayette,  IN 

20 
1 1 

5 
29 

1/ 

6 
31 

30 .5 

12.6 
13.3 

Apr 

6 

5 
30 

Redwood  River: 

Covington,  IN 

16 

30 

31 

16.2 

31 

Reduood  Falls,  MN 

6 

15 

10.26 

U 

Montezuma,  IN 

14 

30 

Apr 

1 

14.4 

30 

Kankakee  River: 

Harpeth: 

Dunns  Bridge,  IN 
Bourbeuse  River: 
Union,  HO 

10 

15 

31 

30 

Apr 

u 
1 

10.86 
1H7.7 

Apr  4 
31 

Franklin,  TN 
Kingston  Springs,  TN 

21 
IS 

4 

4 
12 

5 
13 

5 
14 

26.0 
24.6 

23.3 
18.2 

4 

13 

4 
12 

Big  River: 

Red: 

Bymesvllle,  MO 

16 

28 

«22.2 

29 

Port  Royal,  TN 

30 

4 

5 

32.8 

4 

Meraoec  River : 

French  Broad: 

Steelville,  MO 

12 

29 

K13.9 

29 

Rosman,  NC 

8 

12 

13 

12.20 

13 

Sullivan,  MO 
Pacific,  HO 
Eureka,  HO 
Valley  Park,  MO 

15 
16 
18 
16 

29 
2S 
29 
29 

Apr 
Apr 
Apr 

29 

1 
1 
1 

1II8.9 
23.8 
24.3 

1121.7 

29 
31 
31 
31 

Blantyre,  NC 

South  Chlckamauga  Creek: 
Chickamauga,  TN 

17 
10 

13 
3i 

12 
30 

Apr 

15 
31 

15 

2 

20.7 
17.9 

14.57 
14.61 

13 
31 

14 
31 

Big  Huddy  Rivet: 

Sequatchie: 

Plumfleld,  IL 

20 

30 

J25.5 

30 

Whitewell,  TN 

13 

14 

16 

14.0 

14 

Hurphysboro,  IL 

16 

28 

1/ 

S32.6 

Apr  1 

Elk: 

MISSOURI  RIVER  BASIN 
James  River: 

Huron,  SD 
Big  Sioux  River: 

Brookings,  SD 

U 
9 

U 

U 

U 

11.9 
9.9 

14 
13 

Fayettevllle,  TN 

Prospect,  TN 
Duck: 

Centervllle,  TN 

Hurricane  Kills,  TN 
Ohio: 

661 
26 

20 
18 

12 
12 

13 
13 

13 
14 

IS 
16 

662.0 
28.6 

23.5 
19.4 

13 
13 

13 
14 

OHIO  RIVER  BASIN 

Ncwburgh,  Dam  47  Upper,  IN 

20 

6 

9 

21.7 

8 

Licking: 

Hevburgh,  Dam  47  Lower 

38 

9 

39.2 

8 

Blue  Lick  Springs,  KY 

22 

5 

23. 13 

5 

Shawneetown,  IL 

33 

1 1 

35.4 

10 

Red: 

Clay  City,  K1 
Rolling  Pork: 
Boston,  KY 

12 
35 

14 

6 
14 

14 

6 
15 

12.1 

35.70 
36.34 

14 

6 
15 

Fords  Ferry,  Dam  50  Upper,  KY 
WHITE  BASIN 

Buff.ilo: 

Gilbert,  AR 

34 
30 

5 
18 

28 

13 
21 

28 

37.6 
35.1 

30.5 

9 
20 

28 

Rough: 

Cachf : 

Dundee,  KY 

25 

5 

6 

25.63 

5 

Patterson,  AR 

7 

4 

i 

/  8.8 

13 
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FLOOD  STAGE  DATA 


(All 

dates 

in  March  u 

nless  otherwise  specified) 

River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

Flood 
stage 

stage 

From— 

To- 

Stage 

Date 

River  and  station 

WHITE  BASIN-Conc'd 

Spring: 

Imboden,  AR 
Black: 

Ft. 
16 

U 

U 

Ft. 
28.7 

28 

WEST  GULF  OF  MEXICO  DRAIHAGE-Cont 'd 
Sabine: 

Emory,  TX 

Ft. 
12 

Poplar  Bluff,  MO 

16 

28 

30 

J20.1 

29 

Kineola,  TX 

14 

Pocahontas,  AR 
Black  Rock,  AR 

17 
14 

28 

12 
28 

U 

14 

1/ 

24.20 

16.6 
25.6 

Apr  1 
13 

Oladewater,  TX 
Longview,  TX 

26 
25 

White: 

Calico  Rock,  AR 
Batesvllle,  AR 
Newport,  AR 
Augusta,  AR 

19 
23 
26 
26 

28 
28 
30 
29 

29 
30 
1/ 

y 

20.0 
28.0 
29 .2 
33.7 

28 
28 

Apr  2 

Deweyville,  TX 
Attoyac  Bayou; 

Chireno,  TX  (near) 
Angelina; 

Lutkln,  TX  (near) 

14 
14 
8 

ARKANSAS  RIVER  BASIN 

Illinois; 

Tahlequah,  OK 

U 

28 

29 

12.3 

29 

Heches : 

Neches,  TX  (near) 

12 

Potcau: 

16 

Poteau,  OK 

24 

28 

29 

26.2 

28 

Diboll,  TX  (near) 

10 

RED  RIVER  BASIN 

Blue: 

East  Fork  Trinity* 
Crandall,  TX 

13 

Blue,  OK 

21 

26 

29 

33.6 

27 

Chambers  Creek: 

Clear  Boggy  Creek: 

Corslcana,  TX  (near) 

20 

Caney,  OK 
Muddy  Boggy  Creek: 
Parrls,  OK 

19 
38 

26 
27 

31 
30 

23.8 
43.5 

27 
27 

Richland  Creek: 

Richland,  TX  (near) 

20 

Clover  Creek: 

Trinity: 

Glover,  OK 

16 

U 

28 

20.0 

28 

Dallas,  TX 

30 

Little: 

Rosser,  TX 

26 

Idabel,  OK 

30 

28 

30 

30.6 

29 

Trinidad,  TX 

28 

Sulphur: 

Hagansport ,  TX 

44 

4 
27 

7 

U 

#47.01 
48.59 

5 
29 

Moss  Bluff  TX 
Navasoca: 

4 

Naples,  TX 

22 

6 
29 

15 
U 

28.75 
30.55 

8 
31 

Easterly,  IX  (near) 

14 

Saline: 

Bryan,  TX 

12 

Benton,  AR 

20 

3 

28 

4 
29 

22.78 
21.60 

4 
28 

Ouachita: 

Arkadelphia,  AR 

Camden,  AR 

17 

3 
28 

6 
30 

5 
29 

11 

U 

21.39 
21.60 

30.3 
30.6 

4 
28 

9 

Apr  2 

I    Stage  Affected  by  Ice  Jam 

A    See  Previous  Monthly  Reports  for 
Additional  Crest  Information 

Red: 

Dekalb,  TX 

24 

29 

30 

27.40 

29 

LOWER  MISSISSIPPI  BASIN 

St.  Francis: 

Fisk.  HO 

20 

28 

y 

30 

St.  Francis,  AR 

18 

28 

23.4 

29 

Big  Black: 

West,  MS 

12 

B 

20 

21.9 

5 

Bovina,  MS 

28 

4 

21 

37.8 

13 

WEST  GULF  OF  MEXICO  DRAINAGE 

Calcasieu: 

Hineston,  LA 

12 

4 
31 

19 

y 

17.3 
14.51 

6 

Apr  4 

Oakdale,  LA 

12 

7 

8 

12.2 

8 

Lake  Fork: 

Quitiaan,  TX  (near) 

16 

4 
28 

8 

1/ 

17.80 
17.60 

5 
30 

Above  flood  stages 
-dates 


13.84 
15.20 


17.66 
18.04 


29.51 
25.66 


11.38 
8.92 


16.40 
16.30 


17.95 
13.32 


14.40 
15.77 


21.28 
24.10 


37.83 
34.04 


32.58 
39.72 


15.0 
14.2 
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RAWINSONDE  DATA 


Average  moothly  voluoa 

   MtKCH  1977 


ALBANV 

HI 

ALBUOUEROUE 

NH 

AHARILLD*  - 

« 

ANNETTE*  AK 

1005 

MB 

B33 

HB 

•  86 

HB 

1001 

1007 

N9 

Resultant 

Resultant 

e 

Resultant 

Resultant 

c 

Resultant 

.1 

Wind 

0 

r 

Wind 

.2 

Wind 

- 

Wind 

.2 

p 

Wind 

0 

a 

i 

Be 

O 

a 

0 

. 

« 
i 

.2? 

0 

% 

0 

« 

w  Point  -C 

ndard  pri 
face  mb. 

£ 

M 

u 

i  a 
"  S 

nperaturc 

!W  Point  ' 

u 

b 

w 

0 

i 

G 

ten 

u 

3 
« 

c 

CU 
% 

rection 
IS  of  den 

P 

"S 

0 

.a 

u 

1  » 
S  2 

mperatun 

w  Point  ' 

J*" 
4! 

.  of  obser 

E  £ 
c  2 

mperatun 

w  Point  • 

. 

s 

c-o 

%  «i 

b. 

'3 

E 
c 

u 
aj 

mperatur 

rection 
IS  of  dea.. 

a, 

£ 

^  e 

a. 

> 

• 

a 

>,  % 

i  d 

D. 

0  I 

0, 

a. 

Q  1 

Q 

□  £ 

a 

E 

to 

a  s 

— — — — 

Q 

m 

Z 

0 

□  ~ 

to 

Q 

E 



a 

to 



SFC 

)i 

96 

-2. 

6 

29 

1' 

29 

1*619 

7 

-11 

2 

34 

6 

31 

1*099 

7  7 

_ 

1 

96 

3 

45 

3 

7 

02 

2 

30 

— 1 
I 

15 

1000 

23 

152 

2 

0 

-3 

0 

26 

^' 

19 

120 

0 

~i  ? 
"1 

0 

04 

1 

2 

22 

134 

f 

18 

1.0 

950 

il 

539 

1 

-4 

4 

28 

454 

9 

~i\ 

5 

03 

^ 

4 

30 

502 

900 

31 

971 

~ 

9 

-6.7 

ft 

• 

^* 

875 

"ft 

4 

5 

50 

3 

30 

932 

2l 

3*4 

flSO 

11 

1*426 

-9 

8 

31 

444 

5  6 

_ 

3 

27 

8 

1*317 

Tn 

9 

"1  ft 

1 

2^ 

I 

0 

30 

1, 

382 

22 

4.2 

900 

11 

1*906 

-12.4 

?0 

^ 

29 

1*943 

2, 

7 

-12 

S 

0 

31 

1*940 

5*? 

To* 
-10, 

4 

27 

2 

1*781 

~i  ^ 

3 

■ 

8 

2 1 

2 

0 

30 

1, 

854 

'95 

T3 

* 

24 

5.3 

750 

31 

2*414 

-5 

8 

-16.5 

6 

29 

2* 

462 

3 

-14 

27 

6 

5 

31 

5  4^4 

9 

27 

10 

I 

2*270 

9 

2 

22 

2 

8 

30 

2, 

350 

-  il ,  9 

"1  ft 
*^ 

6.5 

700 

11 

2*952 

-9 

6 

-19.3 

?9 

7,' 

8 

29 

3* 

Oil 

-3. 

6 

-17 

2 

27 

7 

1 

31 

4' 59y 

-17 

1 

1  1 

9 

'J 

2*787 

9 

"5ft 

3 

22 

4 

1 

30 

2, 

875 

-15,2 

** 

7.8 

650 

31 

3*524 

- 1 1 

6 

-21.9 

3ft 

14 

5 

29 

3*591 

-7. 

9 

-20 

26 

9 

5 

31 

-54 

"19 

9 

56 

9 

3*336 

7 

~59 

3 

5 

6 

30 

3, 

432 

27 

9.5 

31 

4*  1 33 

- 15 

1 

-25.3 

3ft 

14 

3 

29 

4> 

209 

-11. 

6 

-25 

VL 

4 

31 

4*216 

-9*6 

"?? 

B 

2j 

16 

8 

_f 

3*921 

~55 

8 

25 

7 

5 

30 

4, 

025 

"22*0 

27 

10 . 3 

tart 

11 

4*796 

-19 

1 

-29.7 

?ft 

-  * 

29 

4* 

971 

-15. 

9 

-28 

14 

3 

31 

4*882 

-14,1 

*57 

9 

29 

19 

1 

4,547 

~59 

4 

3 

25 

9 

2 

30 

4, 

661 

-25,7 

Ii3 

Zfi 

12.5 

500 

>1 

5*499 

-23 

8 

-34.8 

5ft 

IB. 

8 

29 

5* 

583 

8 

-33 

26 

9 

31 

4 

^' 

jl 

0 

5*222 

'33 

9 

~40 

8 

25 

5 

JO 

5, 

349 

-il 

2B 

14.7 

450 

30 

6*249 

-29 

7 

-39.3 

28 

29 

6* 

355 

-26 . 

3 

-39 

2 

26 

50 

4 

31 

T*  55( 

-24)9 

.36, 

6 

^, 

9 

31 

5*992 

-39 

1 

-43 

5 

3 

30 

6,087 

-39!* 

.40 

29 

lOO 

>0 

7*093 

-34 

-42.9 

28 

54  * 

28 

7* 

196 

-41 

7 

26 

54 

31 

-30,7 

-41, 

8 

^? 

5A 

31 

6*790 

-44 

6 

-44 

9 

55 

30 

6, 

897 

-41.0 

.41 

29 

350 

30 

9*  009 

-40 

7 

-44. 

4 

56* 

27 

9* 

133 

-38 . 

3 

-45 

3 

26 

j_ 

9 

31 

ft     1  ft7 

-37.3 

.45, 

6 

76 

9 

31 

7*637 

-49 

5 

25 

15 

8 

30 

7, 

796 

-47.1 

30 

23*3 

300 

2" 

9*051 

-47 

3B 

58* 
^_ 

27 

9, 

176 

7 

26 

33 

7 

31 

in*fi 1 

-43.9 

-49 

2 

36 

31 

8*635 

-53 

0 

25 

9 

30 

8, 

801 

-92,3 

ll 

27.1 

29 

10*246 

-51 

6 

?H 

27 

10* 

390 

-SO . 

2 

40 

9 

31 

11*8^1 

56 

39 

9*813 

7 

25 

15 

5 

30 

9, 

969 

-  55  •& 

200 

29 

11*697 

-53 

9 

28 

I2 

27 

U* 

829 

-53. 

0 

26 

45 

3 

30 

1 ?*7nH 

-53!9 

26 

4o 

7 

31 

11*270 

-48 

7 

25 

13 

8 

30 

11. 

398 

-92.9 

29 

19*2 

175 

29 

12*545 

-53 

8 

28 

31. 

27 

12* 

697 

-54 . 

5 

26 

42 

1 

30 

-94,9 

26 

39 

1 

31 

12*149 

-49 

5 

29 

12 

7 

30 

12 

264 

-91.4 

30 

15.3 

150 

29 

13*  537 

-54 

29 

27. 

4 

26 

13* 

669 

-56  * 

0 

25 

36 

9 

30 

1  4**.ftw 

if *ft4& 

-57.1 

26 

36 

7 

31 

13.169 

-47 

7 

29 

12 

6 

30 

13. 

266 

-50.9 

29 

14.2 

125 

29 

14*706 

-55 

0 

28 

21. 

0 

26 

14* 

921 

-59. 

2 

29 

33 

9 

30 

-60.2 

26 

32 

5 

30 

14,380 

-49 

2 

29 

11 

0 

30 

14, 

452 

-91,4 

29 

12.2 

100 

29 

16*  120 

-56 

8 

28 

19 

9 

26 

16*210 

-62. 

0 

26 

27 

7 

30 

16*216 

-62.7 

26 

25 

0 

30 

19*890 

-49 

0 

26 

9 

7 

30 

15 

893 

-52,3 

30 

9.8 

SO 

27 

17*530 

-57 

7 

6 

26 

17* 

596 

-62. 

7 

26 

19 

7 

30 

17,999 

•63,9 

25 

7 

30 

17*320 

-49 

4 

25 

9 

1 

30 

17. 

342 

-92,3 

29 

7 . 4 

70 

27 

19*372 

-57 

8 

28 

11 

9 

26 

19* 

411 

-62. 

4 

26 

14 

0 

30 

16*407 

-63,9 

29 

11 

5 

30 

18*199 

-49 

7 

25 

6 

6 

30 

19 

207 

-52.0 

29 

6.2 

60 

27 

19*342 

-99 

9 

28 

8 

4 

26 

19, 

363 

-61 . 

7 

29 

9 

6 

30 

19*395 

-62.4 

25 

9 

7 

29 

19,210 

-49 

4 

25 

5 

8 

28 

19 

203 

-51.8 

29 

4.4 

50 

2! 

20*493 

-57 

7 

29 

6. 

0 

25 

20* 

497 

-60. 

3 

26 

5 

6 

30 

20*494 

-60.6 

29 

7 

28 

20*406 

-49 

4 

25 

4 

9 

29 

20 

397 

-91.2 

30 

3.5 

40 

24 

2 1*  901 

-57 

4 

30 

4 

0 

25 

21, 

896 

-58. 

9 

27 

3 

2 

29 

-99.9 

26 

5 

2S 

21,878 

-47 

4 

25 

2 

7 

28 

21 

939 

-51.0 

33 

2.4 

30 

23 

23*723 

-56 

4 

36 

5 

22 

23* 

705 

-57. 

7 

28 

2 

2 

26 

23*691 

•  57.6 

29 

3 

2 

27 

23*784 

-46 

7 

26 

1 

7 

27 

23 

716 

-50.2 

03 

2.8 

25 

21 

24*993 

-55 

8 

30 

9 

21 

24, 

966 

-56. 

3 

30 

2 

0 

26 

24,935 

•56,8 

32 

2 

2 

27 

24,999 

-46 

4 

27 

4 

27 

24*911 

-49.1 

06 

4.1 

20 

19 

26*304 

-59 

0 

29 

9 

19 

26, 

289 

-54. 

5 

34 

1 

8 

25 

26*253 

-55,3 

29 

3 

5 

27 

26,461 

-45 

3 

36 

1 

0 

24 

26 

393 

-48.0 

06 

5.5 

15 

16 

29*149 

-52 

7 

27 

5 

8 

18 

29, 

147 

-51. 

9 

34 

1 

B 

21 

28, 101 

-52.7 

29 

4 

2 

24 

28,416 

-43 

9 

05 

3 

4 

20 

29 

300 

-46.8 

06 

6.9 

10 

11 

30*751 

-50 

4 

15 

30* 

820 

-47. 

1 

28 

3 

7 

12 

30,  764 

-47,2 

2B 

5 

5 

17 

31*176 

-41 

0 

06 

6 

13 

31 

006 

-49.5 

03 

9.9 

7 

5 

33*096 

-47 

3 

6 

33* 

264 

-42. 

3 

7 

33,154 

-41,8 

6 

33*606 

-37 

2 

ATHENS* 

GA 

* 

BARROU*  AK 

BARTER  ISLAND*  AK 

BETHEL*  AK 

« 

BISMARCK*  ND 

989 

MB 

1018 

HB 

1019 

HB 

1002 

HB 

931 

HB 

SFC 

31 

246 

9 

4 

5 

5 

23 

3 

29 

9 

-30, 

6 

-33.5 

05 

3 

4 

31 

15 

-32.9 

.36 

5 

24 

1 

6 

31 

39 

-15 

1 

-18 

.1 

34 

1 

0 

31 

903 

.3.0 

-6 

3 

01 

1.0 

1000 

29 

139 

-28.9 

-30 

.7 

09 

5 

9 

30 

126 

-30,4 

.33 

0 

08 

3 

21 

110 

-14 

4 

-16.6 

26 

1 

9 

950 

31 

577 

11 

6 

3.1 

24 

2 

2 

29 

507 

-29. 

9 

-27 

.9 

09 

7 

2 

31 

491 

.29.7 

.28 

0 

08 

1.5 

91 

447 

-11 

4 

-14.3 

29 

2 

1 

19 

956 

.4.2 

-7 

9 

33 

1.5 

900 

31 

1*029 

9 

8 

-.5 

25 

4 

9 

29 

901 

-23.6 

-26.3 

09 

7 

2 

31 

885 

-22.9 

.25 

6 

10 

1.3 

31 

862 

-11 

3 

-14.9 

26 

2 

7 

31 

942 

..9 

.7 

3 

33 

3.1 

950 

31 

1*501 

7 

7 

-3.5 

26 

7 

3 

29 

1* 

320 

-22.0 

-25.9 

09 

6 

9 

31 

1,307 

-19,7 

.24 

7 

10 

1 

3 

31 

1*300 

-12 

9 

-19.1 

25 

4 

0 

31 

1 

397 

.1.7 

-10 

6 

34 

3.8 

900 

31 

1*999 

5 

9 

-7.0 

26 

9. 

6 

29 

1* 

766 

-22.2 

-26.6 

09 

9 

4 

31 

1,799 

-19.9 

.25 

6 

13 

6 

31 

1*761 

-14 

9 

-20.6 

25 

4 

8 

31 

1 

879 

-3.9 

-13 

3 

34 

3.3 

750 

31 

2*526 

4 

0 

-11 

7 

26 

11 

9 

29 

2* 

239 

-23.9 

-29.  1 

10 

4 

9 

31 

2*235 

-21,7 

.27 

9 

22 

9 

31 

2*247 

-17 

3 

-25.4 

24 

9 

7 

31 

2 

395 

-6.4 

-14 

9 

32 

4.0 

700 

31 

3*094 

1 

1 

-14.5 

26 

15 

2 

29 

2* 

741 

-26.3 

-32.2 

10 

3 

9 

31 

2*741 

-24,2 

.32.1 

23 

1.2 

31 

2*761 

-20 

1 

-29.5 

24 

7 

2 

31 

2 

921 

.9.7 

-17 

6 

31 

4.9 

650 

11 

3*676 

-2 

4 

-17.7 

26 

17 

5 

29 

3* 

274 

-28 

9 

-36 

.2 

11 

2 

9 

31 

3*279 

-27,1 

.39 

6 

24 

2 

2 

31 

3*307 

-23 

3 

-30 

.9 

24 

9 

0 

31 

3 

490 

-13,1 

-21 

9 

30 

5.6 

600 

31 

4*309 

-5 

9 

-19.1 

26 

21 

1 

29 

3* 

943 

-32.1 

-39 

.4 

12 

2 

3 

31 

3*952 

•30.4 

•  38 

7 

25 

3 

2 

31 

3*889 

-26 

9 

-33.1 

24 

9 

4 

31 

4,096 

-17.0 

-29 

2 

29 

6.4 

550 

31 

4*994 

-10 

1 

-23.1 

26 

24 

2 

29 

4* 

453 

-39 

-43.1 

14 

2 

3 

31 

4,466 

-34.2 

.41 

6 

24 

4 

2 

31 

4*912 

-30 

7 

-36.2 

24 

10 

2 

31 

4,743 

-21.4 

-28 

4 

29 

7.2 

500 

31 

5*712 

-14 

8 

-27.1 

26 

26 

7 

29 

5, 

110 

-39.8 

-45 

.6 

13 
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-95,7 

27 

25.5 

100 

26 

16/261 

-66 

1 

29 

26 

6 

27 

16, 

103 

-57 

4 

^6 

15 

0 

30 

16/ 

393 

•67,3 

25 

24 

3 

27 

15,769 

-46 

9 

25 

9 

8 

30 

16, 

105 

-96,7 

27 

19.4 
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5 

2 

15 

28, 

263 

•*9.e 

27 

10.3 

1» 

28,375 

-42 

4 

32 

4 

5 

23 

28, 

09; 

-54,6 

28 

3,6 

10 

8 

30/ 

646 

-47 

6 

10 

31,129 

-36 

9 

12 

30, 

732 

-49,9 

-  28  - 


RAWINSONDE  DATA 


Averftg*  monthly  values 

   HftRCH  1977 


CLASGOH.  HT 
929  HB 

CKANO  JUNCTION,  CO 

848  ns 

•             UREAT  FALLS, 
•  82  HB 

GREEN  BAY,  MI 
9(6  HB 

GREENSBORO,  NC 
985  HB 

5  i 

[  No.  of  observations 

Dynamic  heitht 
meters 

Temperature  "C 

Dew  Point  'C  t 

Resultant 
Wind 

1  No.  of  observations 

Dynamic  height 
meters 

Temperature  *C 

int  -C  t 

Resultant 
Wind 

c 

■ 

£ 

0 
0 
d 
Z 

ic  height  1 

Temperature  ' 

0 
c 

£. 
1 
0 

Resultant 
Wind 

e 

Dynamic  height 
meters 

Temperature  'C 

U 

"5 

\ 
a 

Resultant 
Wind 

e 
a 

6 
Z 

Dynamic  hei^l 
meters 

(J 
a. 

e 

0 

c 
0 
0. 

i 
a 

Resultant 
Wind 

Direction  | 
tens  of  deg. 

Speed  m.p.B. 

Direction 
tens  of  dee. 

d 

e 

tn 

Direction  | 

Speed  m.p.s. 

No.  of  observat 

Direction  1 

0. 

e 
■0 

a. 

Direction 

Speed  m.p.s 

SFC 
1000 

«so 

900 
S!0 

eoo 

7J0 
700 
650 
600 
590 
500 
'.90 
400 
390 
300 
290 
200 
175 
150 
125 
100 

ao 

70 
60 
50 
40 
30 
29 
20 
19 
10 
7 

1) 

31 
11 
31 
}1 
31 
31 
>0 
10 
30 
>0 
10 
30 
10 
29 
2"l 
29 
29 
29 
29 
29 
29 
29 
28 
28 
2(1 
27 
27 
24 
10 

696 

948 
1,405 
1,887 
2,393 
2,926 
3,492 
4,095 
4,738 
5,429 
6,177 
6,992 

8,902 
10,073 
1U499 
12,358 
13/356 
14,540 
15,961 
17,414 
18,271 
19,259 
20,427 
21,859 
23,706 
24,882 
26,323 
28,192 
30,807 

-9.9 

-.3 

-.8 
-4.0 
-7.4 
-10.9 
-14.6 
-18.6 
-23.1 
-28.2 
-33.6 
-39.8 
-46.2 
-52.5 
-55.0 
-94.5 
-92.8 
-91.5 
-92.2 
-93.8 
-94.2 
-94.2 
-94.4 
-54.3 
-54.0 
-53.8 
-53.0 
-52.5 
-51.6 
-50.0 

-7,9 

-8.1 

-11.9 
-13.8 
-16.4 
-20.9 
-24.1 
-28.2 
-32.9 
-36,4 
-41.7 
-44. S 

07 

29 
29 
29 
29 
29 
29 
29 
28 
28 
27 
27 
27 
28 
28 
27 
27 
27 
27 
27 
27 
28 
28 
29 
32 
04 
04 
09 
09 

1.9 

1.9 
5.0 
6.0 
7.0 
7.9 
6.2 
9.1 
9.8 
10.  1 
12.3 
13.6 

14.9 
17.5 
15.3 
14.9 
14.4 
12.0 
10.7 
8.5 
7.2 
6.0 
4.0 
1.5 
2.9 
4.6 
7.5 
10.3 

91 

14 
31 
31 
31 
31 

n 
)1 

31 
31 
31 

31 
30 
30 
30 
30 
29 
29 
28 
28 
28 
26 
26 
24 
24 
24 
19 

l,»72 

1,910 
1,937 
2,452 
2,994 
3,967 
4,176 
4,828 
9,930 
6,289 
7,  116 

9,059 
10,245 
11,684 
12,547 
13,942 
14,707 
16, 123 
17,928 
18,366 
19,335 
20,497 
21,892 
23,709 
24,869 
26,294 
28,146 

.0 

-.9 
.5 
-3.0 
-7.3 
-11.3 
-19.2 
-19.4 
-24.5 
-29.9 
-36.0 
-42.5 
-49.1 
-52.0 
-53.2 
-52.4 
-53.4 
-55.3 
-57.6 
-58.8 
-58.5 
-58.8 
-56.1 
-57.9 
-56.  1 
-56.0 
-54.7 
-92,1 

-10.9 

-12.9 
-12.5 
-14.6 
-16.8 
-19.7 
-23.9 
-29.2 
-34.3 
-38.8 
-44,4 

13 

11 
20 
24 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
26 
26 
26 
26 
26 
25 
25 
26 
27 
35 
03 
03 
02 

.6 

2.0 
1.6 
3.1 
5.2 
6.3 
6.0 
10.2 
11.7 
13.3 
16.1 
18.7 
19,8 
22.5 
23.1 
22.6 
20.2 
19.7 
17.0 

9)4 
6,4 
4.4 
2.5 
1.6 
1.8 
3.3 
4.0 

91 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
29 
28 
28 
27 
27 
26 
21 
21 
19 
5 

i>iie 

1,415 
1,897 
2,403 
2,936 
3,500 
4,  100 
4,741 
5,431 
6,179 
6,995 

»,90> 
10,070 
11,491 
12,349 
13,34/ 
14,526 
15,969 
1  r,403 
18,256 
19,243 
20,410 
21,840 
23,68( 
24,874 
26,318 
26,183 
30,901 

-1.7 

-,6 

-4.0 
-7.7 
-11.6 
-15,4 
9l9,2 
-29,5 
-28.9 
-33.6 
-39,9 

-99;o 
-95,8 
-55.0 
-92.9 
-51.9 
-99,0 
-39.0 
-94.6 
•  94,7 
-54,9 
-94.3 
-54,7 
-53.9 
-52.3 
-52,5 
-51.1 
-48,4 

-9.3 
•10,5 

-12,3 
-14,7 
-17,1 
.21.7 
-26.4 
•  31.9 
-36,1 
.40,7 
-42.8 

23 

25 
26 
27 
26 
28 
26 
28 
28 
27 
27 

27 
26 
27 
27 
27 
27 
27 
26 
27 
27 
27 
30 
06 
06 
09 
09 

3.9 

6,8 
7.2 
7,2 
8.0 
8.4 
9.0 
9.9 
10.4 
11.1 
12.6 

14)7 
16.3 
14.6 
15.1 
12.4 
11.7 
In. 7 
7.6 
6.5 
4.4 
3.4 
1.6 
3.4 
9.5 
7.2 
11.0 

91 

31 
11 
31 
31 
31 
31 
31 
31 
91 
31 
11 
91 

31 
10 
29 
29 
29 
29 
29 
29 
29 
26 
28 
27 
27 
26 
24 
22 
18 
6 

210 

907 
942 
1,399 
1,880 
2,388 
2,929 
3,499 
4,103 
4,794 
5,455 
6,214 
7,043 

8,982 
10,174 
11,606 
12,466 
13,461 
14,632 
16,056 
17,470 
16,314 
19,263 
20,432 
21,846 
23,664 
24,820 
26,233 
28,076 
30,741 
33,164 

.2 

1.1 
.3 

-1.3 
-3.5 
-6.2 
-9.4 
-12.1 
-15.6 
-19.8 
-24.6 
-29.8 
-36.0 

-49!3 
-53.4 
-53.7 
-53.2 
-53.3 
-54.5 
-56.3 
-57.4 
-57.6 
-58.0 
-57.8 
-57.7 
-57.1 
-57.0 
-56.8 
-54.6 
-51.0 
-45.6 

-2.6 

-4,0 
-6.0 

.8.6 
-11.1 
-11. 8 
-17.7 
-21.7 
-29.9 
-30.6 
-39.1 
-39.4 
-43.2 
-43.6 

29 

25 
29 
26 
26 
26 
27 
26 
27 
27 
27 
27 
27 

26 
26 
26 
26 
26 
26 
27 
26 
27 
27 
28 
26 
29 
32 
33 
33 
29 

.4 

1.6 
3.9 
9.2 
6.3 
7.6 
9.4 
9,6 
11.0 
12.0 
13.1 
14.2 
16.9 
19.1 
23.0 
29.6 
26.0 
26.4 
22.7 
21.1 
16,9 

ll!9 
6.3 
6.6 
4,4 
3.0 
2.2 
2.8 
2.6 
3.5 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
29 
29 
27 
24 
16 

27S 

575 
1,022 
1,491 
1,986 
2,509 
3,062 
3,650 
4,276 
4,946 
5,670 
6,453 
7,309 

9,313 
10,521 
11,951 
12,795 
13,766 
14,903 
16,276 
17,640 
16,456 
19,402 
20,529 
21,919 
23,727 
24,887 
26,304 
28,171 
30,853 

7.0 

9.1 
7,5 
9,9 
4,0 
1,9 
-1.2 
-4.3 
•7,6 
-U.l 
-16,6 
-22,1 
-26,1 
-35.0 
-42,6 
-91.0 
-96.7 
-97.8 

-9e,9 

-61,6 
-61,8 
-69.2 
-69.9 
-63,1 
-61,9 
-59.6 
-57,0 
-39.2 
-54.4 
-90,9 
-45.3 

2.6 

-.7 

•3,6 
-6.2 
•7.8 

•  11.4 

•  15.0 

•  17.7 
•22,1 
-26.1 
-26.7 
•33.6 
-38,7 
-42,4 
•49.8 

22 

26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

26 
28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
28 
27 
28 
27 
26 
29 

1.0 

3.3 
6.0 
8.1 
10.3 
12.9 
14.4 
17.3 
21.0 
23.4 
26.2 
29.3 
30.9 

96!6 
95.0 
38.1 
40.3 
34.9 
30.6 
22.3 
17,2 
11.7 
9,8 
9.6 
9.1 
2.8 
3,2 
9.7 
9.9 
19.6 

GUADALUPE   IS.>  HEXICO 
1015  HB 

•           GU>n,    MARIANA  IS. 
1000  NB 

HlLO,  HI 
1018  HB 

HUNTINGTON,  WV 
967  HB 

•       INTERNATIONAL  FALLS,  HN 
968  HB 

SFC 

1000 

990 

900 
890 
800 
790 
700 
690 
600 
590 
500 
490 
400 
390 
300 
250 
200 
175 
150 
125 
100 
80 
70 
60 
90 
40 
30 
25 
20 
19 
10 
7 

31 
>1 

31 
}\ 
Jl 
91 
91 
91 
91 
91 
91 
31 
91 
91 
91 
91 
91 
31 
91 
90 
29 
28 
28 
27 
26 
26 
2' 
23 
20 
16 
I? 

23 
150 
579 
1,026 
1,496 
1,993 
2,520 
3,077 
3,670 
4,302 
4,977 
5,704 
6,490 
7,350 
8,302 
9,364 
10,581 
12,021 
12,867 
13,825 
14,945 
16,299 
17,646 
18,457 
19,398 
20,521 
21,916 
23,732 
24,891 
26,314 
26,189 

14.4 
12.9 
9.6 
7.8 
6.7 
6.0 
3.9 
1.5 
-2.0 
-6.1 
-10.4 
-15.5 
-21.0 
-27.3 
-33.6 
-41.2 
-49.2 
-55.5 
-98.2 
-61.2 
-64.1 
-67.1 
-66.9 
-65.7 
-64.0 
-61.4 
-58.8 
-56.6 
-54.9 
-93.2 
-49.4 

6.4 

5.9 
2.0 
-3.4 
-12.0 
-13.4 
-16,3 
-18.2 
-20.9 
-24.3 
-28.0 
-32.0 
-35.7 
-41.0 
-46.0 
-48.7 

32 
32 
32 
33 
33 
31 
30 
29 
28 
27 
27 
26 
26 
26 
26 
25 
25 
25 
26 
26 
26 
26 
25 
26 
29 
29 
28 
29 
25 
26 

8.3 
9.6 
7.6 
6.1 
5.9 
6.5 
7.5 
6.9 
9.8 
11.6 
14.3 
15.8 
17.2 
21.4 
26.2 
30.7 
38.5 
35.1 
34.4 
25.4 
24.7 
20.4 
13.5 
11.0 
6.3 
6.3 
2.1 
3.5 
2.3 
4.4 

31 
18 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
27 
23 
23 
23 
23 
23 
23 
21 
19 
16 

111 
122 
563 
1,032 
1,922 
2,036 
2,979 
3,154 
3,767 
4,424 
9,126 
5,887 
6,710 
7,610 
8,606 
9,718 
10,984 
12,461 
13,307 
14,251 
15,325 
16,587 
17,828 
18,585 
19,479 
20, 568 
21,935 
23,730 
24,890 
26,336 
28,243 
30,956 

24.6 
24.8 
21.8 
16.9 
16.4 
14,0 
11.8 
9.7 
8.0 
4.8 
.9 
-3.9 
-9.2 
-15.3 
-22.5 
-31.0 
-41,0 
-53.4 
-60,3 
-67.9 
-76.0 
-63.2 
-81.6 
-77.4 
-72.9 
-66.0 
-62.6 
-57.7 
-54.3 
-49.6 
-45.5 
-42.8 

22.0 
21.9 
19.  1 
14.6 
10.9 
5.9 
-.6 
-6.5 
-11.9 
-16.6 
-20.1 
-24.  1 
-28.5 
-33.6 
-39.6 
-46.0 
-54.3 

07 
07 
07 
08 
08 
OS 
08 
OS 
07 
07 
08 
08 
08 
08 
08 
09 
17 
18 
18 
17 
15 
12 
10 
10 
08 
10 
10 
09 
09 
09 
06 
08 

4.7 
5.7 
11.5 
11.7 
10.6 
9.6 
8.6 
7.6 
7.2 
7.4 
6.9 
6.5 
6.5 
5.7 
4.0 
2.4 
1.5 
3.9 
5.4 
6.1 
6.4 
8. 5 
5.8 
4.1 
2.8 
4.6 
9.6 
16.8 
18.4 
19.4 
15.8 
11.2 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
28 
26 
18 
6 

10 
161 
602 
1,062 
1,541 
2,045 
2,575 
3,137 
3,736 
4,377 
5,064 
5,603 
6,605 
7,460 
8,448 
9,530 
10,77/ 
12,249 
13,101 
14,061 
15,163 
16,473 
17,797 
16,532 
19,445 
20,593 
21,934 
23, 745 
24,911 
26,351 
26,247 
30,936 
33,295 

20,1 
20,0 
16,9 
13,6 
10.5 
7,6 
5.2 
3.7 
1,9 
-1.6 
-9.9 
-10.8 
-16,3 
-29.0 
-29.8 
-35.9 
-43,3 
-52,8 
-97.8 
-69,7 
-69,9 
-75,4 

•  76,8 
-73.9 
-68,4 
•69,7 
-60,1 
-96,2 
-94.3 
-90,7 

•  47,6 

•  46,9 
-42,4 

17,0 
16,4 
14,5 
11.6 
7,6 
4,5 
-2.8 
-11,3 

•  15,6 

•  20.1 

•  25,4 
•29,0 

•  34,0 

•  99,8 

•  45,3 

•  90.4 

26 
07 
09 
09 
09 
09 
09 
09 
09 
06 
04 
32 
30 
29 
29 
26 
26 
28 
26 
29 
29 
29 
29 
29 
28 
08 
06 
09 
09 
08 
10 
10 

,7 
1.1 
4,4 
5.4 
4.9 
4.9 
5.1 
5.0 
4.9 
3.1 
1.3 
2.4 
5.1 
8.4 
12.3 
21.1 
28.2 
92.6 
92.0 
27.2 
23.3 
16.7 
7.3 
2.8 
1.1 
2.5 
4,4 
8,1 
9,6 
9,8 
8,2 
4,4 

31 

31 
11 
31 
31 
31 
31 
11 
31 
31 
31 
11 
11 
10 
10 
29 
28 
26 
26 
26 
26 
26 
25^ 
29 
24 
29 
22 
22 
22 
21 
11 

246 

560 
1,004 
1,468 
1,957 
2,473 
3,020 
3,600 
4,220 
4,884 
5,600 
6,377 
7,228 
6,162 
9,233 
10,446 
11,6S1 
12,731 
13,707 
14,855 
16,246 
17,626 
18,455 
19,412 
20,548 
21,946 
23,757 
24,915 
26,343 
28,195 
30,869 

5.7 

7.3 
5.0 
2.5 
,5 
-1.5 
-4.4 
-7.2 
-10.8 
-14.7 
-18.9 
-23.8 
-29.7 
-36.1 
-43.6 
-50.5 
-55.3 
-56.4 
-57.6 
-59.4 
-61.5 
-62.7 
-61.7 
-61,2 
-60.0 
-59.3 
-57.0 
-55.7 
-54.0 
-51.4 
-45.6 

-1.9 

-2.1 
-4.4 
-7.3 
-11.9 
-15.4 
-18.1 
-20.0 
-23.1 
-26.6 
-30.9 
-39.3 
-39.8 
-44.5 
-49.4 

23 

23 
25 
26 
26 
26 
26 
27 
27 
27 
27 
27 
26 
26 
27 
27 
27 
27 
28 
26 
28 
27 
28 
27 
28 
29 
32 
26 
27 
26 

1.1 

9.1 
6.5 
10.5 
12.0 
13.4 
14.9 
16,5 
19.7 
22.0 
25.9 
28.5 
31.4 
35.2 
40.4 
42,2 
39.4 
37.1 
34,0 
29,4 
20,8 
15,6 
11,3 
9.3 
7.1 
4,8 
1.5 
3.7 
4,0 
9,2 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
29 
29 
29 
29 
28 
27 
26 
26 
26 
21 
14 

359 

509 
936 
1,390 
1,867 
2,371 
2,904 
3,470 
4,073 
4,716 
5,412 
6,164 
6,985 
7,893 
8,904 
10,076 
11,504 
12,367 
13,368 
14,552 
15,984 
17,415 
18,270 
19,257 
20,425 
21,848 
23,684 
24,846 
26,273 
26,102 
30,699 

.4.5 

.2.7 
.9.1 
-4.2 
.5.8 
•S.2 
-U.l 
-14.0 
-17.9 
-22.2 
-27.0 
-32.2 
-36.4 
-44.9 
-91.8 
-99.2 
-99.2 
-92,0 
-91.6 
-92.9 
-99,6 
-94,4 
-94,9 
-94.9 
-55.2 
-5J.4 
-55.0 
-55.9 
-99,0 
-94.5 
-92.4 

-7,9 

•6,5 
•8.4 

•  10.9 
•14,7 
•17.0 
•20.6 
-24.2 
•27,1 
-31.5 

•  35.2 

•  40.5 

•  44.9 

07 

08 
33 
27 
29 
29 
29 
29 
28 
28 
28 
26 
27 
27 
26 
27 
26 
26 
26 
27 
27 
27 
27 
27 
28 
30 
35 
01 
01 
01 
39 

.9 

.7 
,0 
1.9 
2.7 
3.9 
4.8 
6.3 
7.3 
8.7 
9.9 
11.0 
12.3 
13.8 
19.6 
18.9 
17.4 
17.2 
15.6 
15,0 
11.9 
11.0 
9,0 
7.5 
9.4 
3.1 
3.2 
4.0 
6.1 
8.7 
9.5 

•           ISLE  DEL  CI5NE 
1012  HB 

JACKSON,  HS 
1004  HB 

JOHN  F.   KENNEOV   INT,   AP  NY 
1019  HB 

JOHNSTON  IS.,   PACIFIC  AREA 
1014  HB 

KEY  WEST,  FL 
1017  HB 

SFC 
1000 
990 
900 
890 
800 
790 
700 
690 
600 
590 
500 
490 
400 
390 
300 
2  90 
200 
179 
190 
125 
100 
80 
70 
60 
90 
40 
30 
29 
20 
19 
10 
7 

91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
90 
27 
27 
27 
26 
25 
24 
23 
21 
19 
18 

I? 

10 
115 
564 
1,032 
1,520 
2,033 
2,574 
3,150 
3,763 
4,418 
5,122 
5,879 
6,699 
7,594 
8,582 
9,678 
10,928 
12,390 
13,232 
14,179 
15,271 
16,574 
17,850 
18,615 
19,511 
20,605 
21,983 
23,794 
24,959 
26,417 
28,322 
31,029 

25.3 
25.2 
21.6 
18.4 
15.3 
13.2 
11.9 
10.3 
7.9 
4.5 
.4 
-4.7 
-10.3 
-17.6 
-25.0 
-34.2 
-43.9 
-55.1 
-60.6 
-66.3 
-71.2 
-76.8 
-76.3 
-76.6 
-72.4 
-64.9 
-60.0 
-96.1 
-93.4 
-48.7 
-45.4 
-42.9 

21.9 
21.0 
18.2 
13.0 
9.1 
2.8 
-5.7 
-12.0 
-12.9 
-16.7 
-19.8 
-24.4 
-29.4 
-35.4 
-41.7 
-49.4 

10 
10 

11 
11 
11 
11 

10 
10 
10 
10 
09 
06 
07 
07 
36 
33 
32 
31 
30 
29 
26 
29 
06 
08 
08 
08 
08 
08 
08 
08 
10 
10 

4.5 
5.3 
7.4 
6.9 
9.9 
9.1 
7.4 
6.1 
6.1 
5.7 
5.3 
4.7 
3.5 
3.4 
2.4 
4.0 
6.7 
8.1 
9.8 
9.7 
7.8 
3.2 
2.6 
4.7 
4.8 
5.5 
6.6 
10.0 
12.1 
13.5 
15.1 
9.9 

31 
23 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
11 
31 
31 
31 
31 
31 
31 
31 
31 
29 
29 
28 
28 
27 
27 
27 
27 
24 
10 

100 
153 
962 
1,014 
1,489 
1,989 
2,519 
3,080 
3,677 
4,313 
4,994 
5,725 
6,516 
7,365 
8,346 
9,417 
10,641 
12,080 
12,921 
13,8S2 
15,004 
16,353 
17,687 
18,485 
19,412 
20,523 
21,904 
23,704 
24,856 
26,280 
28,141 
30,821 
33,214 

11.0 
11.3 
12.2 
10.8 
8.4 
7.2 
5.4 
2.9 
-.3 
-3.9 
-8.7 
-13.8 
-18,8 
-24.8 
-31.6 
-39.4 
-48.4 
-56,8 
-59.4 
-61.6 
-64.7 
-68.5 
-69,4 
-69.3 
-66.4 
•63,0 
-60.8 
-56.3 
-56.5 
-54.2 
-50.6 
-45.0 
-41.5 

6.7 
4.2 
1.6 
.2 
-1.8 
-5.0 
-6.1 
-12.1 
-16.6 
-19.3 
-23.3 
-26.7 
-31.6 
-35.6 
-42.0 
-47.2 

14 
07 
21 
23 
24 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
27 
27 
27 
27 
26 
26 
26 
27 
26 
27 
29 
29 
27 
26 
25 

.2 
.8 

1.9 
5.0 
7.6 
9.3 
11.4 
13.9 
17.3 
20.5 
23.0 
26.2 
28.7 
33.7 
39.9 
44.5 
50.0 
50.9 
47.8 
43.2 
35.6 
26.1 
20.1 
15.8 
10.1 
5.1 
5.0 
3.9 
4.3 
5.9 
9.6 
16.4 

31 
30 
31 
31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
28 
28 
27 
27 
26 
26 
26 
29 
29 
24 
24 
23 
20 
9 

5 

136 
949 
986 
1,445 
1,929 
2,441 
2,983 
3,999 
4,173 
4,831 
5,539 
6,30' 
14  ' 
8,078 
9,116 
10,319 
11,766 
12,63' 
13,623 
14,761 
16,18' 
17,964 
18,419 
19,381 
20,520 
21,921 
23,732 
24,68' 
26,304 
28,149 
30, 710 

4.9 
4,7 
9.7 
1.4 
-.2 
-1.8 
-9.8 
-6.6 
-9,6 
•13,9 

•  17.2 
•21.7 
•26.8 
•32.7 
-38,9 
-45,9 
-90,8 
-93,0 

•  94,4 
-99,0 
-97,1 
-98,9 
•99,6 
-60,0 
•60,1 
-99,4 
-56,3 
-57,9 
-96,9 
-95.9 
-99,3 
-49,6 

-1.3 
•1.7 
-3,2 
•4.6 
-8,3 

•  12,9 

•  15,4 

•  19,0 

•  20,6 

•  23.6 
.27.9 
.31.4 
.35,9 
-40,9 

•  43,3 

30 
29 
29 
30 
30 
30 
29 
28 
28 
28 
28 
28 
28 
28 
26 
28 
28 
28 
28 
28 
28 
26 
26 
26 
29 
29 
29 
32 
29 
26 
27 

1.6 
3.1 
9.4 
6.9 
8.3 
11.9 
11.9 
17.6 
14.9 
16.8 
19.2 
22.1 
25.6 
28.6 
94,0 
38.8 
44.2 
43.3 
36.7 
34.7 
29.2 
27.6 
17.3 
13.8 
10.2 
6.8 
9.6 
9.2 
2.7 
3.6 
8.3 

31 
31 
11 
31 
31 
11 
11 
11 
31 
11 
31 
31 
11 
31 
11 
11 
31 
11 
11 
11 
11 
31 
31 
31 
30 
30 
29 
29 
26 
27 
22 
20 
12 

3 

126 
572 
1,035 
1,519 
2,028 
2,565 
3,136 
3,743 
4,391 
5,065 
9,634 
6,648 
7,540 
8,530 
9,635 
10,899 
12,379 
13,230 
14,181 
15,266 
16,590 
17,607 
18,568 
19,469 
20,568 
21,946 
23,754 
24,919 
26,361 
28,256 
30,951 
33,337 

24.4 
23,0 
19.1 
16,0 
13.0 
10,8 
9,9 
7.3 
4.7 
,9 
-2,6 
-7,2 
-12,0 
-17,6 
-24,1 
-31.8 
-41.0 
-52.4 
-59.0 
-66.1 
-73,4 
-79,3 
-80.8 
-76.9 
-70,1 
-64.7 
-60.2 
-57.2 
-54.1 
-50.7 
-46.6 
-49.9 
-40.2 

20.3 
18.5 
16,6 
12.7 
9,1 
2,3 
-9,6 
-11,0 
-14.3 
-16,3 
-21,2 
-24,7 
-29,8 
-39,0 
-40.9 
-46,5 
-53,7 

06 
06 
06 
08 
06 
06 
09 
08 
06 
03 
35 
33 
31 
30 
29 
28 
28 
28 
28 
28 
29 
29 
32 
04 
09 
09 
09 
09 
09 
08 
09 
09 
17 

7.2 
7.7 
6.6 
6,7 
7.6 
6.3 
4.8 
4.3 
3.4 
2.3 
2,7 
5,8 
6,8 
12,1 
16,3 
23.1 
28.2 
30.0 
28.7 
29.8 
20.9 
11.7 
3.9 
.9 
1.6 
3.4 
6.7 
12.2 
13.9 
15,4 
14,9 
9,2 
5.8 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
28 
26 
26 
26 
26 
26 
29 
17 

3 

149 
593 
1,057 
1,543 
2,055 
2,596 
3,168 
9,777 
4,427 
5,123 
5,873 
6,689 
7,575 
8,557 
9,645 
10,687 
12,337 
13,174 
14,121 
15,222 
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13 

26 

28*327 

-»5 

0 

09 

2* 

3 

17 

28,162 

-50, 

2 

06 

4 

9 

10 

22 

31*072 

-39 

8 

10 

17 

9 

7 

12 

33*52* 

-35 

t 
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SOLAR  RADIATION  INTENSITIES 

Tabulated  Id  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun^  


MARCH  1977 


Sun's  zenith  distance 


ALBUQUERQUE,  NM 


10  

12  

13  

14  

15  

17  

18  

19  

20  

21  

22  

23  

24  

25  

29  

30  

31  

Aver- 
ages 


.99 
.75) 
.70) 

.92 
.77 

.97 
.90 


.96 
1.08 


.97 
1.10 
(  .88) 


1.01 
.89 
(1.12) 
1.06 
1.01 
.89 

1.00 


1.29 
1.20 


1.14 
1.21 


1.13 
1.24 
1.29 


1.10 
1.04 
1.23 
1.19 
1.14 
1.06 

1.12 


(1.41) 
1.28 
1.06 
1.34 
1.34 


1.32 
1.40 
1.48 


1.37 
1.26 
(1.34) 
1.32 
1.30 
1.23 
1.23 


1.45 
1.46 
(1.42) 


1.52 
1.54 


1.53 
1.47 
1.50 
1.52 
1.48 

1.40 


1.31 
(1.25) 


1.39 
1.38 


1.32 
1.32 
1.35 


1.09 
1.05 


1.18 
1.21 


1.14 
1.11 
1.18 


(1.06) 
(  .97) 


.99 
.92 
1.06 


.92 
(  .89) 


(  .53) 
.90 
1.01 


.98 
.84 


MADISON,  WI 


22  

23  

25  

29  

Aver- 


S  1.  15 
H  .92 
S  1.07 


S  1.29 

I  .78 
S  1.29 
tl  1.17 
S  1.22 

M  .92 


1.38 
1.29 
1.31 
1.36 


1.31 
1.18 


S  1.31 
M  .90 
S  1.18 


S  1.21 
U  .72 


3.75 


1.04 
.92 
.94 


S  1.06 
H  .46 


NO  I  ATA  RECI  IVED 


Sun's  zenith  distance 


A.M. 

* 

P.M. 

78.r 

7s.r 

7o.r 

60.0* 

60.0* 

70  7* 

75r 

78.7* 

BLUE  HILL  OBSERVATORY,  MA 


Aver- 
ages 


1.08 
1.02 
.97 
1.09 
.96 
.88 


1.13 
1. 15 
1.  13 
1.15 
1.10 
1.00 


1.04 
1.03 


MAUNA  LOA  OBSERVATORY,  HA 


3.36        2.69        2.01        1.34  •  1.34        2.01        2.69  3.36 


NO  ttiTA  RECE 


TUCSON,  AZ 


2  

3  

4  

5  

6  

7  

9  

10  

11  

12  

13  

14  

15  

17  

18  

19  

20  

21  

22  

23  

24  

25  

27  

28  

29  

30  


Aver- 
ages 


.85 
.87 
.96 

.07 
.24 


.85 
1.07 


1.05 
1.02 
1.04 

.96 
1.01 

.94 


1.11 
1.07 


1.12 
.44 
.44 
1.14 
1.03 
1.09 
1.09 

1.16 
1.17 
1.17 
1.11 
1.13 
1.08 
1.02 


1.10 
1.10 


1.19 
1.32 
1.30 
1.27 
1.31 
1.35 
1.27 
.79 
.75 


1.21 
1.24 


1.32 
1.30 
1.32 
1.29 
1.30 
1.23 
1.21 
1.26 


1.27 
1.29 


1.44 
1.42 


1.35 
1.43 

1.50 
1.S3 
1.42 
1.41 
1.46 
1.40 
1.35 


1.38 
1.38 


1.44 
1.41 


1.37 
1.32 
1.19 
1.28 
1.29 
1.31 

1.25 


1.32 
1.16 
1.22 
1.24 
1.34 
1.32 
1.31 
1.28 
1.26 
1.29 
1.22 
1.24 
1.15 


1.27 
1.26 


1.12 
.97 
1.05 
1.03 
1.20 
1.17 
1.17 
1.09 
1.11 
1.13 
1.05 
1.05 
.95 
1.03 


1.08 
1.07- 


.96 
.94 


1.02 
.90 


.79 
.90 
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REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply   to  the  period  24  hours  prior  to  time  of  ob- 

serva t ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  dace  pi'eceding  that  shown.  (See  individual  Climatological  Data  for  times 
of  observations). 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,   using  a  ratio  of  1  inch  of  water  equivalent  to  every   10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  oi»- the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1**C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"   table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =     0.3048  meters 
''F.         =     9  X  **C  +  32 
5 

1  inch  "     25,4  millimeters 

1  mile  per  hour  ^  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 


°         Inc ludes  crop  damage , 
C        Crop  damage. 

*  No  occurrence  of  storms  or  unusual  weather  phenomena  reported , 
@         Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,   commonly  known  as  glaze. 

0         For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental  Data  Service,   NOAA,   monthly  pub- 
lication STORM  DATA, 
t         No  Storm  DaVa  "keport  received  for  this  State, 
<>■      Report  Incomplete. 

t         Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows ; 

1  Less  than  $30 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000   to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5  Million 

7  $5  Million  to  $50  Million 

8  $50  Million  to  $500  Million 

9  $500  Million  to  $5  Billion. 


GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 


1/  Flooding  continued  at  the  end  of  the  month. 
NA       Not  available. 


FLOOD  STAGE  DATA: 


#  Highest  Stage  Observed 

1/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

E  Estimated 

P  Provisional   (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,   G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,   corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only ,     Although  the  number  of  temperature  observations  at  any  given  press uz'e  surface  is  usually  the  same  as  for 
height,   it  is  possible  for  temperature  to  be  missing"  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  warmer   than  -40'^C.     Observations  of  wind  speed  and  direction  are  sometimes   lost  due  to 
limiting  angles,   i.e.,   elevation  angles   less  than  6*^   above  the  horizon,   or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which   less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,    they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes ;   dynamic  height   (geopotential)   in  units  of   .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second, 

*        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+         Observations  for  these  stations  are  scheduled  at  0000  G.CT. 

t         Dew  Point   temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,   due  to  the  lesser  number  of  Dew  Point  observations 
at  the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point   temperatures  replaced  Relative 
Humidity  January  1967. 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8,  No.   2,  page  63,  of  this  publication. 


() 

Clouds  Present 

DM 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

HS 

Slight  Haze 

M 

Moderate  Haze-indeter 

BD 

Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

BN 

Blowing  Sand 

GF 

Ground  Fog 

K 

Smoke 

N 

Sand 

D 

Dust 

H 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

mmable 

XET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming minus  the  total  outgoing  radiation  of  all  wave  lengths. 


These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.  Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  beer  checked  by  the  NOAA,  National  Weather  Service. 

TOTAL  OZONE  DATA :     The  spectrophotometer  measures  the  total  amount  of  ozone  m  the  atmosphere,   i.e.,   the  amount  contained  in  a  vertical  col- 
umn  of  air  extending  from  ground  level  to  the  top  of  the  atmosphere  in  the  vicinity  of  the  station.     The  amount  of  ozone  in  this  column 
(coded   ^    ^  O  )   is  expressed  in  terms  of  a  thickness  of  a  layer  it  would  occupy  at  standard  temperature  and  pressure,  e.g. ,  350  milli-atmo- 
cm  ozone  implies  an  ozone  layer  0.350  centimeter  thick.     The  code  designates  the  type  of  measurement  made. 
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Chart  1.  A.  Normal  Daily  Average  Temperature  (°F.  1941-70),  March. 
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Chart  II  A     Total  Precipitotion  (Inches),  Morch  1977 


B    Percentage  of  Normal  Precipitation,  March  1977 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
APRIL  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Dr.  Richard  E.  Felch,  Climatologist 


HIGHLIGHTS:     Precipitation  was  well  above  normal  in 
April  from  New  Mexico  northeastward  through  southern 
Minnesota  and  parts  of  northern  Wisconsin.     The  pre- 
viously dry  winter  wheat  area  of  northern  Texas, 
western  Oklahoma,  and  Kansas,  and  eastern  Colorado 
measured  2  to  4  inches  of  rain  during  the  latter 
part  of  the  month.     Heavy  rain  caused  flooding  early 
in  the  month  in  the  Tennessee,  Kentucky,  and  West 
Virginia  portions  of  Appalachia.     Later,  floods  oc- 
curred in  central  Texas  and  southeastern  Louisiana. 

Average  temperatures  for  April  were  above  normal  in 
much  of  the  Nation;  this  promoted  early  pasture 
growth  and  brought  soil  temperatures  up  for  some 
early  planting.     The  exception  to  the  warm  tempera- 
tures occurred  in  central  and  southern  Texas  and  a- 
long  the  Gulf  Coast  where  cool,  wet  weather  kept  tem- 
peratures lower  than  normal. 

In  early  April,  locally  heavy  rain  and  thunderstorms 
carried  additional  moisture  to  the  thirsty  soils  of 
the  middle  Mississippi  Valley.     The  showers  moved 
further  north  by  the  10th.     Elsewhere,  during  this 
period,  thunderstorms  produced  heavy  rain  and  some 
tornadoes  from  central  Louisiana  to  central  Virginia. 
Southwestern  Virginia  and  southern  West  Virginia  ex- 
perienced serious  flooding.     Very  little  rainfall 
was  measured  from  the  middle  United  States  westward 
to  the  Cascades.     Some  rain  fell  in  northern  Califor- 
nia and  along  the  northwest  coast.     Isolated  showers 
and  snow  showers  hit  parts  of  the  northern  Rockies 
where  temperatures  were  cooler  than  normal. 

In  the  week  of  mid-April,  stagnating  weather  patterns 
produced  moderate  to  heavy  precipitation  from  Texas 
northward  to  South  Dakota  and  to  the  Great  Lakes. 
This  marked  the  beginning  of  the  spring  rains  in  the 


important  winter  wheat  areas  of  the  Texas  and  Okla- 
homa Panhandles,  western  Kansas,  and  eastern  Colorado. 
The  rain  was  heavy  in  central  Texas  where  flooding 
occurred,  and  was  moderate  northward  into  South 
Dakota . 

Temperatures  over  the  Nation  averaged  well  above  nor- 
mal in  most  areas,  about  18  to  20°  higher  in  Iowa  and 
parts  of  the  Midwest. 

As  the  month  passed  its  mid-point  the  area  of  rain, 
thunderstorms,  and  other  severe  weather  moved  east- 
ward. Numerous  tornadoes  plagued  the  lower  Missis- 
sippi Valley  and  very  heavy  rain  flooded  an  area  in 
southeast  Louisiana  where  some  points  measured  as 
much  as  14  inches  in  three  days. 

Cooler  weather  dominated  an  area  from  Texas  to  west- 
ern Nebraska,  but  the  rest  of  the  Nation  continued 
with  a  warm  spell.     An  area  around  the  Great  Lakes 
averaged  10  to  13°  warmer  than  normal  for  the  week 
ending  on  the  24th. 

Late  April  brought  cooler  temperatures  to  most  of  the 
eastern  United  States  as  a  late  winter  air  mass  moved 
southward  through  the  Great  Lakes  area.     Frost  whit- 
ened areas  from  Ohio  through  New  England. 

Rain  was  absent  or  very  light  in  the  Southeast,  the 
Southwest  and  from  the  northern  Rockies  through  the 
northern  Great  Lakes  area.     Some  late  season  rain 
moved  on  to  the  West  Coast.     Portions  of  northern 
California  and  parts  of  the  west  slopes  of  the  Cas- 
cades had  nearly  an  inch  of  rain.     Elsewhere,  showers 
and  thunderstorms  were  reported  from  Texas  to  south- 
eastern Wyoming  and  from  Kansas  eastward  to  the  mid- 
Atlantic  States.     A  few  tornadoes  and  hailstorms 
marred  the  month's  end. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


APRIL  X977 


Temperatuie 

PrecipitatioD 

Monthly  extiemeB 

Monthly  extremes 

STATE 

Station 

1 

D- 

» 

To 

Station 

1 
t 

■S 

Station 

Greatest 

Station 

Least 

S 

Q 

Q 

°F 

'F 

In. 

In. 

Alabama 

Anniston  FAA  AP 

92 

16 

Valley  Head 

21 

6 

Elrod 

8.  59 

Eutaula  Wildlife  Refuge 

.86 

Alaska 

3  Stations 

68 

25+ 

Umiat 

-43 

4 

Mac  Leod  Harbor 

22  .  37 

University  Exp  Station 

.04 

Arizona 

Tacna  3  NE 

101 

27 

Hawley  Lake 

-  9 

4 

Payson 

2  .  20 

17  Stations 

.00 

Arkansas 

2  Stations 

90 

16 

Deer 

27 

5 

Sparkman 

7.86 

Mulberry  6  NWE 

.86 

California 

Death  Valley 

104 

24 

White  Mountain  2 

-  9 

3 

Whiskeytown  Reservoir 

2.16 

135  Stations 

.00 

Colorado 

3  Stations 

92 

lOf 

Climax 

-  8 

3 

Springfield  7  WSW 

5.  03 

2  Stations 

.  10 

Connecticut 

2  Stations 

90 

22+ 

Bulls  Bridge  Dam 

12 

10 

West  -Hartford 

5 . 92 

Round  Pond 

2.95 

Delaware 

2  Stations 

88 

13+ 

6  Stations 

25 

10+ 

Wilmgton  Porter  Reservoir 

5.88 

Georgetown  5  SW 

2.20 

Florida 

Clewiston  U.  S.  Engineers 

96 

4 

Fountain  3  SSE 

30 

7 

Pompano  Beach 

7.05 

Arcadia 

.06 

Georgia 

2  Stations 

94 

20+ 

2  Stations 

27 

7 

Ellijay 

8.66 

Newington  2  NE 

.40 

Hawaii 

Puukohola  Heiau  98.1 

90 

9 

Mauna  Loa  Slope  Obs 

30 

17+ 

Hilo  Country  Club  86.6 

39 . 05 

Waimea  947 

.36 

Idaho 

3  Stations 

97 

25+ 

Stanley 

-  8 

3 

Grangeville  11  SE 

1 . 30 

3  Stations 

.00 

Illinois 

4  Stations 

90 

18+ 

Galesburg 

17 

5 

Cairo  WSO  CI 

6 .  32 

Edwardsville  1  NE 

.56 

Indiana 

2  Stations 

90 

19 

Rensselaer 

16 

6 

English 

6.57 

Kentland 

1.  13 

Iowa 

Britt 

90 

27 

Sibley 

12 

6 

Ti tonka  5  NE 

6.  16 

Creston  2  SW 

.94 

Kansas 

Saint  Francis 

93 

10 

Col  by  1  SW 

12 

4 

Atlanta 

8.11 

Brewster 

.92 

Kentucky 

2  Stations 

91 

19+ 

Tomahawk   1  WSW 

20 

9 

Baxter 

10 .  12 

Fords  Ferry  Dam  50 

2.22 

Louisiana 

Vermilion  Lock 

90 

10 

Ashland  2  S 

34 

6 

Grand  Coteau 

14 . 89 

Haynesville  2  WSW 

1.46 

Maine 

2  Stations 

86 

22+ 

Rangeley 

-  9 

10 

East  Hiram 

4.55 

2  Stations 

1.54 

Maryland 

Baltimore  WSO  CI 

93 

12 

McHenry  2  NW 

11 

9 

Emmitsburg  2  SE 

5.55 

Patuxent  River 

1.52 

Massachusetts 

Chester  2 

91 

13 

CummiUKton  Hill 

9 

9 

Borden  Brook  Reservoir 

6 .  20 

Nantucket  FAA  AP 

2.20 

Michigan 

Detroit  Metro  WSO  AP 

89 

12 

Herman 

-15 

8 

Dearborn 

6 .  08 

Big  Rapids  Waterworks 

.92 

Minnesota 

2  Stations 

92 

11+ 

Tower  3  S 

-  1 

8 

Albert  Lea 

5.01 

Argyle  4  E 

.05 

Mississippi 

9  Stations 

89 

20+ 

2  Stations 

29 

6 

Natchez 

14  .  91 

Gulfport  Naval  Center 

2,06 

Missouri 

6  Stations 

90 

17 

2  Stations 

22 

6+ 

Portageville  WSO/AG 

5.80 

Steelville  2  N 

.  51 

Montana 

3  Stations 

92 

26+ 

Cooke  City 

-11 

3 

Lewistown  10  S 

1.51 

4  Stations 

.  00 

Nebraska 

2  Stations 

11+ 

9 

4 

Loup  City  1  N 

8 . 08 

Virginia 

1.38 

Nevada 

Sunrise  Manr  Las  Vegas 

100 

24 

Ely  WSO  AP 

4 

3 

2  Stations 

.84 

13  Stations 

.00 

New  Hampshire 

Massabesic  Lake 

86 

23 

Mount  Washington 

-14 

9 

Mount  Washington 

8.90 

First  Conn  Lake 

2.95 

New  Jersey 

Moores  town 

92 

12 

High  Po i  n t  Park 

12 

9 

High  Point  Park 

7  .  14 

Atlantic  City 

New  Mexico 

Carlsbad  FAA  AP 

-  6 

4 

Grenville 

4 . 68 

3  Stations 

.  00 

New  York 

Greenport  Power  House 

92 

14 

Old  Forge 

-  5 

9 

Piseco 

6 . 96 

Troupsburg  4  NE 

1.29 

North  Carolina 

Ha.nlet 

92 

12 

Grandfather  Mountain 

20 

6 

Lake  Toxaway  2  SW 

9.04 

Greenville 

.88 

North  Dakota 

4  Stations 

92 

10+ 

2  Stations 

5 

4  + 

Wahpeton  3  N 

2. 15 

6  Stations 

T 

Ohio 

2  Stations 

90 

19+ 

2  Stations 

13 

9  + 

Toledo  Blade 

7.25 

St.   Marys  3  W 

Oklahoma 

Buffalo 

Boise  City  2  E 

20 

4 

Holdenvi lie 

6 , 93 

Sallisaw 

1.13 

Oregon 

Spray 

96 

24 

Fremont 

4 

17 

Government  Camp 

4  .  14 

6  Stations 

.00 

Pennsylvania 

Philadephla  WSO  AP 

92 

12 

Francis  E  Walter  Dam 

6 

7 

Williamsport  WSO  AP 

6.79 

Raymond 

1. 10 

Puerto  Rico 

3  Stations 

94 

20+ 

Adjuntas  Substation 

50 

5 

Rio  Grande  El  Verde 

20.  14 

Santa  Isabel  2  NE 

.  18 

Rhode  Island 

Providence  WSO  AP 

86 

22+ 

North  Foster  1  E 

19 

9 

Kingston 

4.40 

Providence  WSO  AP 

3.35 

South  Carolina 

Ridgeland  5  NE 

95 

15 

Caesars  Head 

22 

6 

Caesars  Head 

5.67 

Edisto  Island  1  WNW 

.40 

South  Dakota 

2  Stations 

95 

9 

Deerfield  4  NW 

-  2 

1 

Chamberlain 

4.20 

Lud  low 

.04 

Tennessee 

4  Stations 

90 

17+ 

2  Stations 

23 

6 

Tullahoma 

12.36 

.Covington  1  W 

3.10 

Texas 

3  Stations 

97 

30+ 

3  Stations 

21 

4 

Jourdanton 

13.83 

2  Stations 

.00 

Utah 

Saint  George 

91 

23 

Silver  Lake  Brighton 

-  1 

3 

Flaming  Gorge 

1.77 

5  Stations 

.00 

Vermont 

Vernon 

85 

14 

Mount  Mansfield 

2 

9 

Mount  Mansfield 

6.60 

South  Hero 

2.08 

Virginia 

2  Stations 

92 

13+ 

Big  Meadows 

14 

7 

Pennington  Gap 

10.47 

Emporia  1  WNW 

1.25 

Virgin  Islands 

2  Stations 

90 

29 

Cruz  Bay 

60 

1 

Lameshur  Bay 

3.24 

Estate  Rust  Op  Twist 

.84 

Washington 

Pomeroy 

98 

24 

Chesaw  4  NNW 

10 

17 

Tolt  South  Fork  Reservoir 

6. 11 

7  Stations 

.00 

West  Virginia 

Wayne  2 

90 

13 

3  Stations 

11 

9+ 

Flat  Top 

7.93 

Moorefield  2  SSE 

1.99 

Wisconsin 

Ashland  Exp  Farm 

89 

10 

Newald  4  N 

-  6 

8+ 

South  Pelican 

5.06 

West  Bend 

1.59 

Wyoming 

2  Stations 

87 

10+ 

Burgess  Junction 

-13 

3 

Tennyson 

4.37 

Fontenelle  Dam 

.01 
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HEATING  DEGREE  DAYS 


Current 

Current 

Current 

Current 

season 

season 

season 

lals 

this  month 

b  a  ion 

nonlh 

lals 

this  mont 

a  e  an     a  ion 

nonth 

lals 

this  mont 

a  e  an      a  ion 

month 

this  mont 

a  e  an      a  ion 

month 

uly 
thisf 

Norn 
ough 

Norn 
ough 

e 

uly 
this  1 

Norn 
ough 

c 

E  -g, 

This  mo 

Period  J 
through 

July  thr 

g 
E 

Period  J 
through 

July  thr 

This  mo 

Period  J 
through 

This  mo 

Period  J 
through 

ALABAMA 

IDAHO 

NEBRASKA 

TENNESSEE 

eiKHINGHAH 

73 

3477 

2824 

BOISE 

3*2 

3766 

f  0 

GRAND  ISLAND 

260 

6060 

6201 

BRISTOL 

16* 

9013 

4208 

HUNTSVILLE 

105 

3903 

3270 

lewistdn 

300 

4680 

51*8 

LINCOLN 

256 

6315 

6030 

CHATTANOOGA 

Ul 

4o56 

3454 

MOBILE 

28 

2361 

1684 

POCATELLO 

4*5 

6569 

6989 

NORFOLK 

287 

6596 

67*1 

KNDXVILLE 

110 

4o88 

3431 

>10NTG0»Ei>Y 

93 

3003 

2261 

ILLINOIS 

NORTH  PLATTE 
OMAHA 

395 
219 

6626 
6074 

6**0 
5681 

MEMPHIS 
NASHVILLE 

61 
129 

3396 
4378 

3205 
3651 

4L4SKS 

CAIRO  U 

110 

4386 

scottsbluff 

360 

5921 

6*03 

OAK  RIDGE 

169 

4799 

3867 

INCHORSOE 

872 

8288 

10016 

CHICAGO  0  HARE 

332 

A»  1  7 

VALENTINE 

*3 1 

7166 

695* 

ANNETTE 

604 

5533 

6251 

CHICAGO  MIDWAY 

3** 

TEXAS 

BAHRDH 

21*1 

18034 

1 7B82 

HOLINE 

266 

6894 

A(  a  1 

NEVADA 

ABILENE 

69 

3197 

2599 

BARTER  ISLAND 

2D60 

18227 

1 770* 

PEORIA 

273 

59nl 

ELKO 

6233 

6B67 

AMARILLO 

215 

4540 

4092 

BETHEL 

1533 

11560 

12029 

ROCKFoBD 

316 

ELY 

596 

7o56 

7103 

AUSTIN 

20 

2273 

1737 

SETTLE! 

1510 

13572 

14933 

SPRINGFIELD 

222 

6185 

LAS  VEGAS 

*5 

2129 

2591 

BROWNSVILLE 

3 

942 

65o 

BIG  DELTA 

1026 

10697 

12fl61 

RENO 

*05 

5326 

55*9 

CORPUS  CHRISTI 

6 

1341 

930 

COLO  SAY 

1 006 

8293 

8*86 

INDIANA 

WINNEMUCCA 

*30 

5565 

6121 

DALLAS  FT  WORTH 

292  7 

2382 

FAIRBANKS 

1107 

12019 

13585 

evansville 

162 

5231 

Q 

*52' 

DEL  RID 

13 

1928 

1523 

GULKANA 

977 

10517 

129*8 

FORT  WAYNE 

322 

NEW  HAMPSHIRE 

EL  PASO 

138 

3253 

2678 

HOMER 

9 1 7 1 

INDIANAPOLIS 

276 

A39ft 

S4n7 

CONCORD 

594 

I  0 

6987 

GALVESTON 

2 

1724 

1224 

JUNEAU 

673 

SOUTH  Bend 

327 

2 

618? 

MT  WASHINGTON  OBS 

1275 

13184 

1232" 

HOUSTON  intercon 

25 

224! 

1434 

KING  SALMON 

1173 

479 

Sit 

LUBBDC< 

153 

3797 

3516 

KODIAK 

899 

7251 

7725 

IOWA 

NEW  JERSEY 

MIDLAND 

117 

3011 

2621 

KOTZEBUE 

18*3 

13897 

1*33* 

BURLINGTON 

262 

5961 

ATLANTIC  CITY 

380 

560* 

*Bo6 

PORT  ARTHUR 

16 

1963 

l5ie 

MC  GRATH 

OES  MOINES 

23* 

6*96 

ATLANTIC  CITY  u 

38* 

9oB2 

**98 

SAN  ANGELO 

*5 

2742 

2240 

NOME 

OUBUSUE 

3*3 

67^1 

NEWARK 

352 

9*6* 

*891 

SAN  ANTONIO 

32 

2l58 

l57o 

ST.  PAUL  ISLAND 

1156 

*63 

SIOUX  CITY 

296 

7n 

7  f  7 

TRENTON  u 

337 

5276 

*8i2 

VICTORIA 

1755 

1227 

TALKEETN4 

1020 

9343 

10773 

WATERLOO 

399 

7969 

1 1  *  ' 

WACO 

21 

2615 

2058 

UNALAKLEET 

1653 

11853 

12669 

NEW  MEXICO 

WICHITA  FALLS 

80 

3398 

2891 

VALOEZ 

8047 

9478 

KANSAS 

ALBUQUERQUE 

250 

*79 1 

423* 

VAKUTAT 

795 

7035 

8*01 

CONCORDIA 

2*0 

Q 

CLAYTON 

355 

5076 

*997 

UTAH 

DODGE  CITY 

196 

*  ? 

40 

ROSWELL 

109 

3521 

3677 

MILFDRD 

*62 

6160 

6056 

ARIZONA 

GOODLANO 

387 

SB48 
^  ,5 

SALT  LAKE  CITY 

333 

9420 

9656 

FLAGSTAFF 

603 

6263 

1  tti 

topeka 

160 

KA7fc 

NEW  YORK 

PHOENIK 

1042 

1552 

WICHITA 

170 

4 

ALBANY 

5*5 

7009 

6596 

VERMONT 

TUCSON 

65 

162  1 

1752 

BINCHAMTON 

537 

7523 

6690 

BURLINGTON 

590 

7794 

7482 

MINSLOU 

319 

5174 

*995 

KENTUCKY 

BUFFALO 

544 

7o74 

65*8 

YUMA 

23 

885 

1009 

COVINGTON 

276 

6091 

*923 

NEW  YORK  U 

354 

5308 

*7U 

VIRGINIA 

LEXINGTON 

208 

5367 

4615 

NEW  YORK  KENNEDY 

416 

5545 

*967 

LYNCHBURG 

217 

4783 

414B 

ARKANSAS 

LOUISVILLE 

l83 

49flo 

4935 

NEW   YORK   LA  GUARDIA 

377 

52** 

*76* 

NORFOLK 

l5o 

3776 

3435 

FORT  SMITH 

BB 

4084 

3319 

ROCHESTER 

523 

6834 

6368 

RICHMOND 

176 

4326 

3875 

LITTLE  ROCK 

70 

3413 

3333 

LOUISIANA 

SYRACUSE 

511 

6860 

6360 

ROANOKE 

203 

4631 

4206 

ALEXANDRIA 

23 

2543 

if  7ft 

WALLOPS  ISLAND 

27l 

4667 

4123 

CALIFORNIA 

BATON  RoUGt 

16 

2205 

NORTH  CAROLINA 

BAKERSFIELD 

31 

1782 

2163 

LAKE  CHARLES 

11 

2048 

4yfl 

ASHEVILLE 

198 

4731 

4123 

WASHINGTON 

BISHOP 

2*5 

3767 

*130 

NEW  ORLEANS 

IB 

2023 

1*6 

CAPE  HATTERAS  P 

104 

3038 

268* 

OLYMPIA 

*36 

4672 

4992 

BLUE  CANYON 

*A7 

4266 

5o82 

SHREVEPQKT 

*6 

2728 

2162 

CHARLOTTE 

120 

3661 

318* 

QUILLAYUTE 

530 

4824 

5223 

EUREKA  U 

*68 

3913 

3997 

GREENSBORO 

159 

4361 

3766 

SEATTLE 

37* 

3926 

4325 

FRESNO 

*2 

2354 

2  59o 

MAINE 

RALEIGH 

132 

4222 

3*66 

SEATTLE-TACQMA 

335 

3762 

47C9 

LONG  BFACH 

7* 

962 

1512 

CARIBOU 

690 

9467 

89B 

WILMINGTON 

78 

2955 

2*26 

SPOKANE 

436 

6o97 

636* 

LOS  ANGELES 

1 1 1 

951 

1634 

POPtLAND 

67* 

7589 

7011 

SjAMpEDE  pASS  R 

701 

7394 

82*7 

LOS  ANGELES  U 

57 

805 

1160 

NORTH  DAKOTA 

WALLA  WALLA  U 

250 

4584 

4611 

MT  SHASTA  R 

^97 

5156 

5341 

MARYLAND 

BISMARCK 

473 

8278 

8583 

YAKIMA 

323 

5447 

5676 

OAKLANn 

198 

2193 

2602 

BALTIMORE 

2*5 

4928 

*6l9 

FARGO 

466 

9006 

88*0 

RED  BLUFF 

♦  0 

2011 

261* 

WULISTON 

469 

8306 

8681 

WEST  VIRGINIA 

SACRAMENTO 

92 

2375 

2703 

MASSACHUSETTS 

BBCKLEY 

310 

6147 

5350 

SANDBERG  R 

323 

3610 

4023 

BLUE  HILL  DBS  R 

503 

6*70 

6010 

OHIO 

CHARLESTON 

242 

9473 

4467 

SAN  DIEGO 

103 

732 

1376 

BOSTON 

414 

5538 

5376 

AKRON 

354 

6720 

5960 

ELKINS 

377 

6497 

5676 

SAN  FRANCISCO 

278 

2626 

2712 

WORCESTER 

571 

7054 

6*92 

CINCINNATI  ABBf  06 

255 

5603 

*7l9 

HUNTINGTON 

20U 

5206 

4496 

SAN   FRANCISCO  U 

261 

2267 

2629 

CLEVELAND 

423 

6609 

5870 

P4RKERS6URG  U 

275 

5643 

4669 

SANTA  MARIA 

297 

2273 

2641 

MICHIGAN 

COLUMBUS 

32* 

6502 

55l3 

STOCKTON 

*1 

222B 

2724 

ALPENA 

643 

8109 

79 13 

OAYTON  U 

309 

6360 

5462 

WISCONSIN 

DETROIT 

363 

6244 

596* 

MANSFIELD 

421 

7257 

5593 

GREEN  SAY 

500 

8395 

7669 

COLORADO 

DETROIT  METRO 

395 

6799 

6139 

TOLEDO 

381 

7103 

6120 

LA  CROSSE 

344 

7771 

715* 

ALAMOSA 

655 

8454 

799B 

FLINT 

468 

7291 

6670 

YOUNGSTOWN 

4*9 

7097 

6126 

MADISON 

409 

7907 

7361 

COLORADO  SPRINGS 

*9* 

6012 

6069 

GRAND  RAPIDS 

*01 

7181 

6*87 

MILWAUKEE 

49o 

7482 

7006 

DENVER 

*  1 4 

5363 

5663 

HOUGHTON  LAKE 

5** 

8320 

7B38 

OKLAHOMA 

GRAND  JUNCTION 

250 

5419 

5*52 

LANSING 

439 

7363 

65/6 

OKLAHOMA  CITY 

107 

3636 

3659 

WYOHINC 

PUEBLO 

3l8 

5386 

52  IS 

MARaUETTE  U 

630 

8225 

77l3 

TULSA 

99 

3931 

3652 

CASPER 

549 

6639 

7020 

MUSKEGON 

*36 

7174 

6510 

CHEYENNE 

602 

6763 

6705 

CONNECTICUT 

SAULT  STE  MARIE 

7*« 

9171 

8*97 

OREGON 

LANDER 

543 

7o69 

7337 

BRIDGEPORT 

*70 

5568 

5212 

ASTORIA 

475 

4255 

46*6 

SHERIDAN 

527 

6968 

7165 

HARTFORD 

419 

6207 

6100 

MINNESOTA 
DULUTH 

612 

9464 

BURNS  U 
EUGENE 

493 
*22 

6300 
4209 

6605 
*3l7 

DELAWARE 

INTERNATIONAL  FALLS 

656 

1025  3 

MEDFORO 

358 

4651 

*566 

MILMINCTDN 

333 

9340 

*8 1 2 

MINNEAPOLIS 
ROCHESTER 

365 
371 

7874 
8330 

7a  7 
7823 

7857 

PENDLETON 
PORTLAND 

299 
358 

4779 
4160 

*950 
**00 

OIST.DF  COLUMBIA 

ST  CLOUD 

419 

8811 

8*59 

SALEM 

*2* 

4435 

**2* 

XASHINGTON  DULLES 

303 

5361 

487* 

SEXTON  SUMMIT  R 

510 

4632 

5657 

WASHINGTON  NATIONAL 

188 

4403 

*139 

mississippi 
jaCksqn 

*3 

2926 

229* 

PENNSYLVANIA 

FLORIDA 

MERIDIAN 

53 

3143 

2381 

ALLENTOWN 

384 

5923 

5616 

APPALACHICOLA  U 

35 

19B6 

1361 

ERIE 

519 

6947 

6435 

OAYTONA  BEACH 

20 

1178 

897 

MISSOURI 

HARRISBURG 

340 

5610 

5096 

FORT  MYERS 

0 

616 

*57 

COLUMBIA  REGIONAL 

209 

9832 

4950 

PHILADELPHIA 

298 

5269 

47*3 

JACKSONVILLE 

46 

1995 

1327 

KANSAS  CITY 

192 

9599 

5038 

PITTSBURGH 

436 

6850 

5696 

KEY  WEST 

0 

95 

6* 

ST  JOSEPH 

205 

9660 

5306 

PITTSBURGH  U 

351 

6073 

5107 

LAKELAND  U 

5 

9*0 

678 

ST  LOUIS 

190 

9478 

4637 

SCRANTON 

487 

6685 

6030 

MIAMI 

0 

271 

206 

SPRINGFIELD 

173 

5050 

4466 

WILLIAMSPORT 

366 

6212 

5763 

ORLANDO 

8 

1026 

733 

PENSACOLA 

i9 

22*2 

1978 

MONTANA 

RHODE  ISLAND 

TALLAHASSEE 

46 

2160 

1563 

BILLINGS 

437 

6176 

6B01 

BLOCK  ISLAND 

549 

9992 

53*2 

TAMPA 

6 

1011 

718 

GLASGOW 

497 

7929 

8*7* 

PROVIDENCE 

43* 

6106 

5677 

WEST  PALM  BEACH 

0 

404 

299 

GREAT  FALLS 
HAVRE 

529 
521 

6191 
7066 

7123 
8221 

SOUTH  CAROLINA 

GEORGIA 

HELENA 

535 

6793 

7595 

CHARLESTON 

58 

2646 

21*1 

ATHENS 

86 

34S5 

2959 

KALISPELL 

553 

71*1 

7868 

CHARLESTON  U 

35 

2626 

l9o* 

ATLANTA 

102 

3821 

3068 

MILES  CITY 

415 

7066 

7*6* 

COLUMBIA 

69 

3082 

2566 

AUGUSTA 

65 

3058 

2537 

MISSOULA 

536 

705* 

7333 

GRNVLLE.SPRTNBOG 

117 

3805 

313* 

COLUMBUS 

51 

2B9* 

2372 

HACON 

92 

2826 

223* 

SOUTH  DAKOTA 

ROME 

93 

38*2 

3309 

ABERDEEN 

395 

8023 

6221 

SAVANNAH 

42 

2439 

195? 

HURON 

RAPID  CITY 
SIOUX  FALLS 

374 
459 
341 

7865 
6713 
7591 

7710 
6871 
7514 
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COOLING  DEGREE  DAYS 


(Base  65°F.)   ^      APKIL  1977 


State  and  station 

season 

Nonnals  January 
through  this  month 

State  and  station 

Current 
season 

Normals  January 
through  this  month 

State  and  station 

Cunent 
season 

Normals  January 
through  this  month 

State  and  station 

Oment 
season 

Normals  January 
through  this  month         |  | 

This  month 

Period  January 
through  this  montfi 

Tlus  month 

Period  January 
through  this  month 

This  month 

Period  January 
through  this  month 

This  month 

Period  January 
through  this  month 

ALABAMA 

HAWtl I 

NEBRASKA 

SOUTH  CAROLINA 

BIRHINeHAH 

65 

111 

107 

HILO 

281 

1089 

769 

GRAND  ISLAND 

24 

24 

8 

CHARLESTON 

107 

162 

118 

HUNTSVILLE 

70 

79 

73 

HQNQLUIU 

I2B0 

972 

LINCOLN 

14 

14 

8 

CHARLESTON  U 

152 

205 

144 

M0«1LE 

226 

KAHULUl 

290 

1053 

81)2 

NORFOLK 

30 

30 

0 

COLUMBIA 

1 10 

166 

86 

MONTGOMERY 

113 

fin 

147 

LIHufc 

273 

1040 

832 

NORTH  Platte 

2 

2 

6 

CRNVLLE-SPRTNBRC 

46 

47 

37 

OMAHA 

45 

45 

10 

ALASKA 

IDAHO 

scottsblufp 

SOUTH  DAKOTA 

ANCHORAGE 

eOISE 

20 

20 

0 

VALENTINE 

ABERDEEN 

9 

ANNETTP 

LEHISTON 

34 

34 

0 

HURON 

ll 

14 

RARRHri 

pocatello 

0 

0 

NEVADA 

RAPID  CITY 

0 

BARTER  ISLAND 

ELKO 

- 

- 

0 

SIOUX  FALLS 

1 1 

1 1 

BETHEL 

ILLINOIS 

ELY 

0 

SETTLES 

CAIRO  U 

105 

113 

51 

LAS  VEGAS 

161 

161 

104 

TENNESSEE 

BIG  DELTft 

Q 

CHIC'OD  0  HARE 

39 

39 

0 

RENO 

Q 

0 

BRISTOL 

23 

24 

18 

COLO  BAV 

Q 

0 

CHIC4C0  MIDWAY 

39 

39 

0 

WINNEMUCCA 

Q 

0 

CHATTANOOGA 

60 

69 

48 

FAIRBANKS 

Q 

MQLINE 

44 

44 

0 

KNOXVILLE 

57 

76 

56 

GULKANA 

PEOP lA 

42 

A2 

3 

NEW  HAMPSHIRE 

MEMPHIS 

I2d 

l46 

79 

HOMER 

Q 

Q 

rqckfdro 

31 

31 

0 

CONCORD 

5 

5 

0 

NASHVILLE 

7* 

85 

48 

JUNEAU 

Q 

SPRINOFIELO 

76 

76 

6 

MT  WASHINGTON  nBS 

Q 

0 

OAK  RIDGE 

7 

34 

KING  SALMON 

Q 

Q 

KODIAK 

Q 

0 

a 

INDIANA 

NEW  JERSEY 

TEXAS 

KOTZEBUE 

Q 

Q 

EVANSVILLE 

61 

70 

25 

ATLANTIC  CITY 

15 

17 

Q 

ABILENE 

17 

34 

139 

MC  GRATH 

Q 

0 

FORT  WAYNE 

41 

41 

0 

ATLANTIC   CITY  U 

ff 

AMARILLO 

lo 

10 

20 

NOME 

0 

0 

0 

INDIANAPOLIS 

49 

48 

6 

NEWARK 

18 

24 

0 

AUSTIN 

90 

135 

228 

ST,   PAUL  ISLAND 

0 

Q 

0 

SOUTH  BeNO 

47 

47 

0 

TRENTON  U 

16 

26 

BROWNSVILLE 

272 

505 

655 

TALKEETNA 

Q 

0 

CORPUS  CHRISTI 

206 

332 

437 

UNALAKLEET 

0 

0 

0 

IOWA 

NEW  MEXICO 

DALLAS   FT  WORTH 

9* 

101 

119 

VALOEZ 

0 

0 

0 

BURLINGTON 

49 

49 

5 

ALBUQUERQUE 

0 

0 

6 

DEL  RID 

121 

I'l 

344 

YAKUTAT 

0 

0 

0 

OES  HQINES 

48 

48 

0 

CLAYTON 

0 

0 

0 

EL  PASO 

39 

39 

62 

DUSUOUE 

26 

26 

0 

ROSWELL 

34 

34 

2& 

GALVESTON 

l6o 

185 

256 

ARIZONA 

SIOUX  CITY 

21 

21 

6 

HOUSTON  InTeRCON 

91 

140 

252 

PLAGSTAFF 

0 

0 

0 

WATERLOO 

9 

9 

0 

NEW  YORK 

LUBBOCK 

19 

19 

49 

PHOENIX 

295 

356 

176 

ALBANY 

8 

8 

0 

MIDLAND 

21 

30 

94 

TUCSON 

133 

138 

120 

KANSAS 

8INCHAMTDN 

14 

17 

0 

PORT  ARTHUR 

125 

l9l 

243 

MlNSLOW 

2 

2 

9 

CONCORDIA 

14 

14 

10 

BUFFALO 

12 

12 

0 

SAN  ANGELO 

53 

73 

182 

YUMA 

238 

288 

319 

DODcE  City 

23 

25 

14 

INEW  YQRK  U 

22 

25 

0 

SAN  ANTONIO 

96 

l53 

257 

COODLAND 

7 

7 

0 

iNEW  YORK  KENNEL>Y 

5 

5 

0 

VICTORIA 

144 

230 

306 

ARKANSAS 

tqpeka 

40 

40 

22 

NEW  YORK  LA  GUARDIA 

10 

10 

0 

WACO 

94 

121 

169 

FORT  SMITH 

bO 

60 

63 

WICHITA 

19 

22 

31 

ROCHESTER 

16 

19 

0 

WICHITA  FALLS 

34 

36 

113 

LITTLE  ROCK 

67 

74 

54 

SYRACUSE 

12 

13 

0 

KENTUCKY 
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CALIFORNIA 
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22 

29 

» 

i       NORTH  CAROLINA 

MRFORO 

0 

0 

0 
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115 

127 

77 

LEXINGTON 

S2 

63 

21 

ASHEVILLE 

2 

2 

6 

SALT  LAKE  CITY 

12 

12 

0 

niSHQP 

5 

5 

19 

LOUISVILLE 

50 

64 

23 

CAPE  HATTERAS  m 

49 

60 

17 

SLUE  CANYON 

0 

0 

0 

CHARLOTTE 

50 

52 

34 

VERMONT 

FUREKA  U 

Q 

0 

n 

LOUISIANA 

GREENSBORO 

50 

53 

22 

BURLINGTON 

7 

7 

FRESNO 

62 

62 

41 

ALEXANDRIA 

113 

176 

137 

RALEIGH 

68 

74 

27 

LONG  BFACH 

14 

24 

23 

BATON  RoUGt 

111 

192 

220 

WILMINGTON 

ll4 

146 

77 
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LQS  ANGELES 

1 

17 

21 

LAKE  CHARLES 

118 

171 

247 

LYNCHBURG 

38 

43 

LOS  ANGELES  U 

23 

72 

59 

NEW  ORLEANS 

145 

278 

295 

NORTH  DAKOTA 

NORFOLK 

66 

86 

18 

MT   SHASTA  R 

Q 

0 

shRevepokt 

69 

104 

154 

BISMARCK 

3 

_ 

0 

RICHMOND 

66 

88 

18 

OAKLANr 

2 

2 

0 

FARGO 

0 

ROANOKE 

28 

35 

lo 

RED  BLUFF 

51 

54 

53 

MAINE 

WILLISTqn 

Q 

0 

WALLOPS  ISLAND 

26 

26 

sacramfnto 

12 

26 

CARIBOU 

0 

0 

0 

SAN03ER&  R 

PORTLAND 

1 

1 

0 

OHIO 

WASHINGTON 

SAN  OIFGO 

it 

25 

AKRON 

30 

35 

OLVMPIA 

0 

SAN  FRANCISCO 

n 

MARYLAND 

CINCINNATI  ABBF  OB 

48 

56 

1^7 

QUILLAYUTE 

J: 

0 

SAN  FRANCISCO  U 

BALTIMORE 

37 

47 

0 

CLEVELAND 

SEATTLE 

0 

SANTA  MARIA 

Q 

0 

COLUMBUS 

?4 

32 

Q 

SEATTLE-TACOMA 

STOCKTPN 

55 

55 

22 

MASSACHUSETTS 

DAYTON  U 

36 

5 

SPOKANE 

1 6 

16 

BLUE  HILL  OSS  R 

8 

0 

MANSFIELD 

16 

STAMPEDE  PASS  R 

2 

COLHRAOD 

BOSTON 

13 

14 

0 

TOLEDO 

37 

HALLA  NALLA  U 

26 

26 

lo 

ALAMOSA 

WORCESTER 

0 

YOUNGSTOWN 

28 

_ 

YAKIMA 

COLORADO  SPRINGS 

0 

Q 

0 

DENVER 

2 

2 

0 

MICHIGAN 

OKLAHOMA 

WEST  INDIES 

GRAND  JUNCTION 

16 

16 

0 

alPena 

0 

0 

0 

OKLAHOMA  CITY 

37 

46 

53 

SAN  JUAN  P.R. 

463 

1624 

1335 

PUEBLO 

1 

1 

DETROIT 

32 

33 

0 

TULSA 

84 

91 

60 

DETROIT  METRO 

25 

25 

0 

WEST  VIRGINIA 

CONNECTICUT 

FLlllT 

12 

12 

0 

OREGON 

BECKLEY 

11 

12 

ftRIOGEPOhT 

Q 

GRAND  RAPIUS 

19 

19 

0 

ASTORIA 

CHARLESTON 

50 

66 

2 1 

hartfqro 

13 

17 

0 

HOUGHTON  LAKE 

0 

0 

0 

BURNS  U 

0 

0 

ELKINS 

6 

7 

LANSING 

19 

19 

0 

FUGENE 

Q 

0 

0 

HUNTINGTON 

66 

'I 

2i 

DELAWARE 

MARviUETTE  U 

0 

0 

0 

MEDFORO 

2 

2 

0 

parkersburg  U 

36 

46 

8 

WILMINGTON 

20 

25 

e 

MUSKEGON 

4 

4 

0 

PENDLETON 

16 

16 

0 

SAULT  STE  MARIE 

0 

0 

0 

PORTLAND 

Q 

Q 

WISCONSIN 

DIST.UF  COLUMBIA 

SALEM 

GREEN  BAY 

5 

WASHINGTON  DULLES 

22 

35 

0 

MINNcSOTA 

SEXTON  SUMMIT  P 

Q 

J: 

0 

LA  CROSSE 

41 

41 

HASHINPTON  NATIONAL 

A9 

59 

7 

DULUTh 

0 

0 

0 

MADISON 

24 

24 

INTERNATIONAL  FALLS 

0 

0 

0 

PACIFIC  ARE' 

MILWAUKEE 

12 

12 

FLOPIOA 

MINNEAPOLIS 

12 

12 

0 

GUAM  TACUAC  R 

405 

1510 

_  p 

APPALACHICOLA  U 

104 

167 

221 

ROCHESTER 

IB 

18 

0 

JOHNSTON 

355 

1*78 

1426 

WYOMING 

DAYTDNA  &EACH 

177 

374 

340 

ST  CLqUD 

5 

5 

0 

KORQR  R 

530 

2033 

1948 

CASPER 

0 

0 

0 

FORT  MYERS 

200 

437 

606 

KHAJALEIN 

514 

2049 

19B3 

CHEYENNE 

0 

0 

0 

JACKSONVILLE 

115 

223 

239 

MISSISSIPPI 

HAJURQ 

475 

1935 

1929 

LANDER 

0 

0 

0 

KEY  Wg^T 

371 

9*4 

1099 

JACKSQN 

69 

131 

163 

PAGO  PAGO 

487 

2025 

1853 

SHERIDAN 

0 

0 

0 

LAKELAND  U 

220 

458 

489 

MERIDIAN 

50 

73 

159 

PONAPE  R 

518 

2050 

1885 

MIAMI 

299 

764 

778 

TRUK  MOEN  ISLAND 

517 

2019 

19*1 

TRLANDn 

182 

3BB 

462 

MISSOURI 

HAKE 

384 

1450 

1501 

PENSACOLA 

IIB 

195 

247 

COLUMBIA  REGIONAL 

14 

14 

22 

YAP  R 

528 

1958 

1908 

TALLAHASSEE 

123 

210 

223 

KANSAS  CITY 

39 

39 

21 

TAMPA 

210 

439 

487 

ST  JOSEPH 

36 

36 

0 

PENNSYLVANIA 
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3oa 

682 

664 

ST  LOUIS 

69 

71 

26 

allentown 

13 

17 

0 

SPRINGFIELD 

IS 

la 

29 

ERIE 

9 

11 

0 

GEORGIA 

HARRISBURG 

19 

23 

0 

ATHENS 

74 

80 

49 

MONTANA 

PHILADELPHIA 

32 

42 

0 

ATLANTA 

51 

54 

39 

BILLINGS 

0 

0 

0 

PITTSBURGH 

14 

17 

0 

AUGUSTA 

77 

110 

91 

GLASGOW 

1 

1 

0 

scranton 

13 

15 

0 

COLUMBUS 

135 

173 

124 

GREAT  Falls 

0 

0 

0 

WILLIAMSPORT 

18 

18 

0 

MACON 

127 

161 

149 

HAVKE 

0 

0 

0 

ROME 

75 

87 

38 

HELENA 

0 

0 

0 

RHODE  ISLAND 

SAVANNAH 

130 

202 

168 

KALISPELL 

2 

2 

0 

BLOCK  ISLAND 

0 

0 

0 

MILES  C ITY 

8 

8 

0 

PROVIDENCE 

5 

5 

0 

MISSOULA 

0 

0 

0 
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STORM  SUMMARY 


APRIL  1977 
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7 

2 
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5 

5 
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Delaware 
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2 

1 

17 
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6 
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4 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 

APRIL  1977 


Herbert  J.  Thompson,  Office  of  Hydrology 


Major  flooding  with  record  crest  stages  occurred  in 
several  areas  of  the  country  during  April.     The  most 
serious  of  these  events  was  in  a  four  state  area  of 
the  Southern  Appalachians  where  record  stages  were 
reported  on  the  Cumberland,  Guyandot,  and  Tug  Fork 
Rivers,  all  tributaries  of  the  Ohio  River.  Prelimi- 
nary estimates  of  damages  exceeded  $424  million  and 
22  lives  were  lost.     Major  flooding  occurred  in  south 
central  and  east  central  Louisiana  where  record 
stages  were  reported  on  the  Amite  and  Comite  Rivers 
with  2  lives  lost  and  $48  million  damage.  Serious 
flooding  also  occurred  on  several  streams  in  the  East 
Gulf  of  Mexico  Drainage  with  a  record  crest  stage 
reached  at  Logan  Martin  Reservoir  on  the  Coosa  River 


in  northern  Georgia.     Damages  of  $7.5  million  were 
estimated  and  2  lives  were  lost. 

In  south  Texas  the  highest  stages  in  37  years  were  re- 
ported on  the  lower  Colorado  River  and  several  other 
streams  had  their  highest  stages  in  several  years. 
Considerable  minor  to  moderate  flooding  was  reported 
on  streams  in  the  eastern  half  of  the  country,  some 
of  which  continued  from  March,  while  the  drought  con- 
tinued in  the  Far  West. 


FLOOD  EVENT 


Preliminary  Estimate 
Lives        of  Property  Damage 
Lost  (thousands  of  dollars) 


GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 


The  major  storm  event  during  April  occurred  on  the  22d-25th 
as  a  slow  moving  low  pressure  system  crossed  the  eastern 
portion  of  the  country.     Four  day  totals  in  southeastern 
lower  Michigan  amounted  from  3  to  4.5  inches  and  resulted  in 
minor  flooding  on  the  Clinton  and  Middle  Rouge  Rivers.  The 
Tiffin  River  crested  more  than  2.5  feet  over  flood  stage  at 
Stryker,  OH.     Urban  flooding  was  reported  in  Wayne  County, 
Michigan.     Flooding  of  agricultural  land  and  secondary  roads 
occurred  along  the  Tiffin  River.     In  western  New  York  storm 
totals  exceeded  4  inches  with  minor  flooding  on  Cazenovia, 
Buffalo,  and  Oatka  Creeks.     Flooding  was  also  reported  on  the 
Black  River  but  no  observation  stations  exceeded  flood  stage. 
In  eastern  New  York  storm  totals  were  generally  in  the 
range  of  2.5  to  3  inches  but  ranged  up  to  nearly  5  inches. 
Otter  Creek  crested  about  1.5  feet  over  flood  stage  at 
Center  Rutland,  VT.     The  heavy  runoff  during  March  caused 
Lake  Champlain  to  exceed  its  flood  stage  slightly  on  April 
2. 


ATLANTIC  SLOPE  DRAINAGE 


Minor  flooding  continued  into  the  first  few  days  of  April 
from  the  late  March  storm  on  several  streams  in  the  North- 
east, including  the  lower  Connecticut  and  the  Housatonic  ■ 
Rivers  in  New  England  and  the  Chenango  and  upper  Susquehanna 
Rivers  in  southern  New  York  (see  March  Flood  Report) .  Rains 
of  up  to  3  inches  on  the  23d-24th  over  most  of  southern  New 
England  caused  flooding  on  the  lower  Connecticut  River  with 
crests  2  to  3  feet  over  flood  stage.     Minor  flooding  was 
reported  on  the  5th-6th  on  the  Millstone  and  Raritan  Rivers 
in  New  Jersey  and  Neshaminy  and  Brandywine  Creeks  in  the 
Delaware  Basin  in  Pennsylvania.     The  storm  of  the  22d-25th 
caused  some  minor  flooding  on  the  Mohawk  and  upper  Susque- 
hanna Rivers  in  southern  New  York. 


N.A. 


In  the  James  River  Basin  in  Virginia,  heavy  rain  of  2  to  3 
inches  in  the  headwaters  on  the  4th-5th  caused  strong  rises 
on  all  streams  with  the  James  River  exceeding  flood  stage  at 


N.A. 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


APRIL  1977 


Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


ATLANTIC  SLOPE  DRAINAGE-Cont ' d 


several  points.     Crests  5  to  6  feet  over  flood  stage  occurred 
at  Lick  Run,  Buchanan,  and  Bremo  Bluff.     Downstream  at  Rich- 
mond a  crest  nearly  3  feet  over  flood  stage  was  reported  at 
the  Westham  gage.     Minor  flooding  occurred  on  the  Bent  Creek 
tributary.     This  rain  was  associated  with  the  storm  that 
caused  major  flooding  in  the  Ohio  River  Basin  (see  below). 
Minor  flooding  occurred  at  some  points  on  the  Roanoke  River 
and  bottomland  flooding  along  the  Dan  River,  although  no  re- 
porting stations  on  the  Dan  River  exceeded  flood  stage. 

The  storm  of  the  4th-5th  also  caused  rainfall  of  over  3  0  N.A. 

inches  in  western  North  Carolina  with  minor  flooding  on  the 

Yadkin  River.     About  3  feet  of  flooding  occurred  on  the 

middle  Cape  Fear  River  from  heavy  rainfall  on  March  29th-30th. 

Elsewhere  in  North  Carolina  lowland  flooding  continued  from 

March  on  the  Lumber  River. 

Flooding  on  Atlantic  coastal  streams  in  South  Carolina  and  0  80 

Georgia  during  April  was  generally  a  continuation  of  March 
flooding  and  extended  to  the  middle  of  April  on  some  streams 
and  on  the  lower  Savannah  River  into  May.     Other  streams  af- 
fected included  the  Little  Pee  Dee,  Pee  Dee,  Broad,  Saluda, 
Congaree,  Wateree,  Edisto,  Ogeechee,  and  Altamaha.     A  crest 
7  feet  over  flood  stage  occurred  on  the  Saluda  River  at 
Chappells,  SC,  on  the  1st.     The  s,torm  of  the  4th-5th  caused 
4  to  5  feet  of  flooding  on  the  Broad  River  at  Blair,  SC, 
the  Saluda  River  at  Chappels,  SC,  and  the  Santee  River  at 
Jamestown,  SC.     Losses  of  $5,000  were  reported  along  the 
Wateree  River  and  $75,000  in  agricultural  losses  in  the 
Savannah  Basin.     Other  losses  were  discussed  in  the  March 
Flood  Report.     Savings  due  to  warnings  during  April  were  es- 
timated at  $60,000. 


EAST  GULF  OF  MEXICO  DRAINAGE 


Major  flooding  occurred  early  in  April  on  the  Tombigbee, 
Coosa,  Black  Warrior,  and  Oostanaula  Rivers  in  Alabama  and 
Georgia,  moderate  flooding  on  the  Tallapoosa  and  Cahaba  Rivers 
in  Alabama  and  the  Chickasawhay ,  Bogue  Chitto,  and  Pearl 
Rivers  in  Mississippi,  and  minor  flooding  on  the  Etowah 
River  in  Georgia,  the  Appalachicola  and  Escambia  Rivers  in 
Florida  and  Tibbee  Creek  in  Mississippi. 

The  heavy  rains  of  late  March,  supplemented  by  additional  0  1,352 

rains  of  2  to  3  inches  early  in  April,  caused  about  7  feet 
of  flooding  along  the  Oostanaula  River.     The  crest  of  31.95 
feet  at  Rome,  GA,  on  the  6th  was  the  highest  stage  there 
since  1948.     Losses  were  about  90%  urban  and  10%  agricul- 
tural . 


Northern  Alabama  received  rainfall  almost  every  day  during  2  2,250 

the  period  from  March  28  to  April  4,  which  totaled  7.65 
inches  at  Birmingham  for  the  period.     This  resulted  in  wide- 
spread urban  and  small  stream  flooding  followed  by  extensive 
lowland  flooding  along  major  rivers.     The  most  serious 
flooding  was  at  Lake  Logan  Martin  on  the  Coosa  River,  which 
reached  a  record  high  level  of  475.31  feet  on  the  6th.  About 
$2  million  damage  occurred  to  private  lake  front  property 
and  $50,000  damage  was  sustained  by  public  roads  in  the  area. 
There  were  two  flood  related  deaths,  one  in  east  Birmingham 
and  one  at  Springville  in  St.  Clair  County  where  $60,000 
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EAST  GULF  OF  MEXICO  DRAINAGE-Cont ' d 

damage  occurred  to  a  highway  bridge  at  Ashville.  Other 
urban  and  small  stream  losses  include:     $80,000  to  roads, 
bridges,  streets,  and  drainage  structures  in  Cullman  County; 
$8,000  to  a  grocery  store  in  Pickens  County:  and  in  Etowah 
County  $8,000  to  streets  in  Attalla.  $5,000  in  Reese  City, 
and  $5,000  to  streets  and  $10,000  to  apartments  in  Gadsden. 

The  Coosa  River  crested  more  than  3  feet  over  flood  stage  at  i 
Gadsden  causing  losses  to  19  homes  and  a  hospital  basement 
amounting  to  $25,000.     Nearly  8  feet  of  flooding  occurred  on 
the  lower  Tallapoosa  and  upper  Cahaba  Rivers,  and  up  to  11 
feet  of  flooding  occurred  along  the  Alabama  River.  The 
Black  Warrior  River  reached  a  stage  of  59.3  feet  at  Tusca- 
loosa (flood  stage  47  feet).     Expensive  flood  protection 
preparations  become  necessary  at  a  stage  of  60  feet.     Up  to 
14  feet  of  flooding  occurred  on  the  lower  Tombigbee  River. 
There  was  little  agricultural  damage  at  this  season  of  the 
year  although  evacuation  of  farm  machinery  and  cattle  was 
necessary  along  some  streams. 

Severe  urban  flooding  occurred  in  the  metropolitan  area  of  0  1,238 

Mobile,  AL,  on  the  22d.     Official  rainfall  was  reported  to 
be  1.58  inches  in  2  hours.     However,  rainfall  in  the  area  of 
greatest  damage  was  estimated  at  3-5  inches  in  2  hours. 
Private  property  losses  were  estimated  at  $1,210,000  and 
public  property  losses  at  $28,000. 

In  Mississippi  two  brief  periods  of  flooding  occurred  on  the 
Chickasawhay  River  at  Enterprise  and  on  the  Pearl  River  from 
Monticello  to  Columbia.     This  resulted  from  two  periods  of 
heavy  rainfall  on  the  3d-5th  and  20th-23d  with  amounts  of  3 
to  over  5  inches.     The  Chickasawhay  crested  about  7  feet 
over  flood  stage  on  the  7th  and  24th.     The  middle  Pearl 
River  had  5-7  feet  of  flooding  from  the  first  period  of 
rainfall  and  1-5  feet  of  flooding  from  the  second  storm. 
Flooding  on  the  upper  Pearl  resulted  from  the  first  storm 
with  crests  ranging  from  6  feet  over  flood  stage  at  Edinburg 
to  17  feet  over  flood  stage  at  Jackson.     The  second  storm 
deposited  amounts  of  up  to  15  inches  over  southwest  Missis- 
sippi causing  severe  flooding  on  tributaries  of  the  Missis- 
sippi River  (see  below).     The  Bogue  Chitto  received  some  of 
this  heavy  rain  and  reached  nearly  7  feet  over  flood  stage 
at  Franklinton,  LA.     This  storm  also  caused  another  crest 
about  5  feet  over  flood  stage  on  the  lower  Pearl  in  Louisiana 
where  flooding  was  in  progress  at  the  beginning  of  April  and 
continued  into  May. 


UPPER  MISSISSIPPI  BASIN 

Precipitation  during  April  ranged  from  well  above  normal  over  0  N.A. 

portions  of  Minnesota  and  Wisconsin  to  below  normal  over  the 
southern  portions  of  the  basin.     Sub-surface  soil  moisture 
continued  well  below  normal  and  streamflow  was  below  normal. 
The  only  flooding  reported  was  a  continuation  of  that  which 
resulted  from  heavy  rainfall  in  late  March.     Streams  af- 
fected were  the  Kankakee  River  in  northern  Indiana,  the 
Bourbeuse  and  Meramec  Rivers  in  southeastern  Missouri  and 
the  Big  Muddy  River  in  southern  Illinois  (see  March  Flood 
Report).     Flooding  ended  by  the  1st  on  the  Meramec  to  Bour- 
beuse Rivers  but  lasted  until  the  7th  on  the  Kankakee  River 
and  until  the  12th  on  the  Big  Muddy. 


2,782 
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Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 

MISSOURI  RIVER  BASIN 

Snowmelt  runoff  peaked  during  April  in  the  headwater  areas  0  N.A. 

and  the  Black  Hills  with  no  flooding  reported.     There  was 

no  flooding  on  major  streams  in  the  basin  but  locally  heavy 

thundershowers  caused  local  flooding  in  some  areas.  These 

include:     the  Oak  Creek  Basin  in  Sherman  County,  Nebraska, 

where  State  Highway  92  was  flooded  near  Ashton  from  rains  of 

4  inches  on  the  14th;  flash  flooding  near  Howard,  KS,  on 

the  13th  with  rains  of  up  to  6  inches  in  12  hours  in  the 

area;  and  flash  flooding  near  Diamond  Springs,  KS ,  on  the 

30th  with  rains  of  up  to  5  inches  in  the  area. 

OHIO  RIVER  BASIN 

Record  flooding  occurred  in  the  Ohio  Basin  early  in  April 
affecting  the  headwaters  of  the  Kanawha,  Guyandot ,  Big 
Sandy,  Kentucky,  Cumberland,  and  Tennessee  tributaries  of 
the  Ohio  in  southern  West  Virginia,  southeastern  Kentucky, 
extreme  western  Virginia,  and  northeastern  Tennessee.  The 
rainfall  producing  storm  built  up  in  the  Southern  Plains 
and  moved  northeastward  along  a  stationary  front  drawing 
warm  moist  air  from  the  Gulf  of  Mexico.     This  unstable  air, 
lifted  by  the  Appalachians,  resulted  in  rainfall  amounts  of 
4  to  15.5  inches  over  the  flooded  area.     The  15  inch  center 
was  over  northern  Buchanan  County,  Virginia  on  the  State 
line  and  a  10  inch  center  was  located  over  western  Lee 
County,  Virginia.     Much  of  this  rain  fell  in  three  bursts 
during  a  period  of  about  20  hours.     The  soil  had  been  moist- 
ened by  several  days  of  light  rain  assuring  that  most  of 
the  excessive  rainfall  would  run  off. 

The  maximum  recorded  amount  of  15.5  inches  occurred  at  Jolo, 
WV,  in  about  30  hours.     It  is  about  three  times  the  amount 
which  would  be  expected  for  a  100  year  recurrence  interval 
storm,  and  is  estimated  to  have  a  recurrence  interval  of  more 
than  1,000  years.     The  peak  discharge  of  many  smaller  head- 
water streams  were  reported  by  the  U.S.  Geological  Survey 
to  have  a  recurrence  interval  of  100  years  or  more  and 
greater  than  200  years  on  the  Cumberland  River  at  Harlan, 
KY.     This  was  the  historical  flood  of  record  on  many  streams 
with  records  extending  back  to  1826  on  the  Powell  River 
near  Arthur,  TN,  and  to  1862  on  several  other  streams.  To- 
tal damage  exceeded  $424  million  with  22  lives  lost.  Detail 
of  flooding  by  states  is  as  follows: 

In  West  Virginia  record  flooding  occurred  all  along  the  Tug  2  67,220 

Fork  River  with  crests  exceeding  previous  records  by  8  to  10 

feet.     Records  at  Kermit  go  back  to  1875.     Small  towns  such 

as  Matewan,  Thacker,  and  Lobata  were  v  rtually  washed  away. 

At  Williamson  the  crest  of  52.56  feet  exceeded  flood  stage 

by  more  than  15  feet  and  overtopped  the  flood  wall  set  at 

44.5  feet  (the  level  of  the  record  flood  of  1963)  by  8  feet. 

Many  homes  and  businesses  had  water  on  the  second  story. 

Rainfall  in  the  headwaters  of  the  Tug  Fork  River  ranged  up 

to  the  15.5  inch  maximum  and  averaged  over  7  inches.  Flood 

damage  was  extensive  along  the  Tug  Fork  from  Welch  down  to 

the  mouth  near  Louisa,  KY,  and  amounted  to  $51,651,000  as 

estimated  by  the  Corps  of  Engineers.     Record  flooding  also 

occurred  at  Pineville  on  the  Guyandot  River  where  the  crest 

of  17.76  feet  exceeded  the  previous  record  crest  of  1963  by 

2.56  feet.     From  7.5  to  9  feet  of  flooding  occurred  along 

the  lower  Guyandot  with  damages  estimated  at  $10  million. 
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FLOOD  EVENT 

OHIO  RIVER  BASIN-Cont'd 

In  the  headwaters  of  the  Kanawha  River  where  losses  amounted 
to  $1,219,000  the  Greenbriar  River  crested  about  6  feet  over 
flood  stage  at  Alderson  and  about  2.5  feet  of  flooding  oc- 
curred on  the  New  River  at  Radford,  VA,  and  the  Coal  River 
at  Tornado,  WV.     Up  to  5  feet  of  flooding  occurred  on  the 
Big  Sandy  River  with  losses  of  $169,000,  and  losses  of  $200, 
000  were  reported  in  the  Twelvepole  Creek  Basin  from  which 
no  stage  reports  are  received.     The  Ohio  River  crested  3 
feet  over  flood  stage  at  Point  Pleasant,  WV,  with  losses  of 
$3,281,000  as  estimated  by  the  Corps  of  Engineers.     The  Red 
Cross  reported  the  following  damage  in  West  Virginia: 


Preliminary  Estimate 
Lives        of  Property  Damage 
Lost  (thousands  of  dollars) 


Destroyed      Major  Damage 


Dwellings 
Mobile  Homes 

Apartments  and  Condominiums 
Small  Businesses 


591 

257 
10 


1,345 

301 

71 


Minor  Damage 
3,650 
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In  southeastern  Kentucky  crest  stages  set  modern  records  on  7  100,000 

the  upper  Cumberland  River  from  Harlan  down  to  Williamsburg 
and  ranged  from  14  to  23  feet  over  flood  stage.     At  Baxter 
the  crest  of  34.2  feet  was  5  feet  over  the  previous  record 
crest  in  1963.     The  crest  of  1021.7  feet  on  the  Pine  Street 
gage  in  Pineville  was  nearly  13  feet  over  the  stage  of  1009 
feet  reached  in  1946  and  1969.     The  flood  wall  with  a  low 
elevation  of  1019.3  feet  was  overtopped  inundating  the  city. 
At  Barbourville  the  crest  of  45.91  feet  was  3.1  feet  over 
the  previous  record  crest  of  1946.     Heroic  sandbagging  ef- 
forts by  some  450  men  in  response  to  excellent  warnings 
saved  the  flood  wall  from  being  overtopped  although  residents 
were  evacuated  from  inside  the  flood  wall  as  a  precautionary 
measure.     At  Williamsburg  the  crest  of  35.0  feet  was  0.8 
feet  above  the  1946  crest  but  3  feet  below  the  historic 
flood  crest  of  1886.     Major  flooding  also  occurred  on  the 
Levisa  Fork  of  the  Big  Sandy  River  which  drains  the  area  of 
maximum  rainfall.     The  tentative  crest  of  51.7  feet  at 
Pikeville,  KY,  was  1.2  feet  below  the  flood  of  record  in 
1957  and  was  16  feet  over  flood  stage.     Downstream  at 
Prestonburg  and  Paintsville  6  to  7  feet  of  flooding  occurred. 
Damage  along  the  Levisa  Fork  was  estimated  at  $63  million  by 
corps  of  Engineers.     Serious  flooding  also  occurred  in  the 
upper  Kentucky  River  Basin.     From  7  to  12  feet  of  flooding 
was  reported  along  the  North  Fork  of  the  Kentucky  with 
losses  of  $6  million.     Buckhorn  Lake  rose  48.5  feet  in 
elevation  from  the  runoff.     From  12  to  16  feet  of  flooding 
occurred  on  the  South  Fork,  and  4  feet  of  flooding  on  the 
main  stem  at  Heidelberg.     Elsewhere  in  Kentucky  minor  flood- 
ing occurred  on  the  Licking,  Red,  and  Green  Rivers  and  from 
2  to  nearly  8  feet  of  flooding  at  some  points  along  the 
Kentucky  reach  of  the  Ohio  River.     The  Red  Cross  reported 
the  following  damage  in  Kentucky: 


Destroyed      Major  Damage        Minor  Damage 

Dwellings  971                 4,639  7,566 

Mobile  Homes  372  670 

Apartments  and  Condominiums  -                         5  35 

Small  Businesses   370  
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Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


OHIO  RIVER  BASIN-Cont'd 


In  Virginia,  the  U.S.  Geological  Survey  reported  stages  on  4  237,000 

a  number  of  small  streams  in  the  headwaters  of  the  Tennessee 
and  Big  Sandy  Rivers  including  the  Clinch,  Powell  and  Holston 
Rivers.     Crests  exceeded  previous  floods  of  record  by  up  to 
11  feet  with  known  floods  dating  back  to  1862  in  some  cases. 
Flooding  on  these  streams  is  generally  in  the  nature  of 
flash  flooding  and  no  stage  reports  are  received  by  the  Na- 
tional Weather  Service.     Hardest  hit  counties  were  Buchanan 
with  losses  estimated  at  $94  million  and  Lee  with  losses  of 
$52  million.     These  counties  received  the  heaviest  amounts  of 
rainfall.     Among  the  communities  receiving  heaviest  damage 
were  Grundy  and  Clinchport.     Highway  damage  in  western 
Virginia  was  estimated  at  $16  million.     The  Red  Cross  reported 
the  following  damage: 


Destroyed      Major  Damage        Minor  Damage 

Dwellings 
Mobile  Homes 

Apartments  and  Condominimums 
Small  Businesses 


488 
363 


886 
160 
2 


3,212 
15 
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Record  flooding  was  also  reported  on  smaller  streams  in  9  20,706 

northeastern  Tennessee  -  the  headwaters  of  the  Tennessee 

River-by  the  U.S.  Geological  Survey  and  Tennessee  Valley 

Authority.     No  stage  reports  are  received  from  this  area  by 

the  National  Weather  Service.     The  Clinch  River  crested  at 

29.32  feet  at  Tazewell,  TN,  17  feet  over  flood  stage  and  5.3 

feet  over  the  previous  record  flood  of  1862.     The  crest  of 

38.96  feet  on  the  Powell  River  at  Arthur,  TN,  was  14  feet 

over  flood  stage  and  9.5  feet  over  the  previous  record  flood 

of  1826.     Minor  flooding  occurred  along  the  French  Broad 

River  in  North  Carolina  with  the  greatest  flooding  of  about 

4  feet  at  Hot  Springs,  NC.     Widespread  minor  to  moderate 

flooding  occurred  in  central  Tennessee.     The  Emory  River 

crested  9  feet  over  flood  stage  at  Oakdale.     Flash  flooding 

on  Norris  Creek  at  Fayetteville  caused  a  crest  5  feet  over 

flood  stage  on  the  Elk  River  there.     South  Chickamauga 

Creek  crested  5  feet  over  flood  stage  at  Chickamauga.  Minor 

flooding  occurred  on  the  Harpeth,  Duck,  and  lower  Tennessee 

Rivers . 


This  disastrous  flooding  affected  30,000  families  in  the 
four  state  area  with  an  additional  9,000  families  affected 
by  power  outages.     A  total  of  15  counties  in  Kentucky,  6  in 
Tennessee,  17  in  Virginia,  and  11  in  West  Virginia  were  de- 
clared Federal  Disaster  areas.     More  detailed  information 
on  this  flood  is  contained  in  the   <.eport  of  the  Disaster 
Survey  Team  which  can  be  seen  at  National  Weather  Service 
Regional  Offices  in  Kansas  City,  MO  and  Garden  City,  NY.  A 
joint  report  on  the  meteorological  and  hydrologic  aspects 
of  this  flooding  is  in  preparation  by  the  National  Weather 
Service  and  U.S.  Geological  Survey. 

Some  flooding  also  occurred  during  April  in  the  northern 
portion  of  the  Ohio  River  Basin  as  follows: 


Significant  flooding  occurred  in  the  Scioto  River  Basin  as  0  368 

a  result  of  the  storm  of  the  3d-4th.     The  Scioto  River 
crested  2  feet  over  flood  stage  at  Circleville,  OH. 
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OHIO  RIVER  BASIN-Cont'd 


Flooding  continued  from  March  in  the  lower  Wabash  Basin 
augmented  by  rains  of  the  3d-4th  (see  March  flood  report) . 
Losses  estimated  by  the  Corps  of  Engineers  include: 


Acres  Inundated  Damage 

Wabash  River                                         23,600  $248,000 

Embarras  River                                       8,300  90,000 

Eel  River                                              10,200  125,000 

White  River                                            9,900  157,000 

Little  Wabash  River                             14,600  277,000 

Skillet  Fork                                         29,500  377,000 

Totals             96,100  $1,274,000 

Flooding  along  the  Skillet  Fork  was  reported  to  be  the  worst 
in  10  years  by  local  residents. 


Minor  flooding  occurred  on  the  lower  Ohio  River  from  Brook-  0  N.A. 

port,  IL,  to  the  mouth  as  a  result  of  the  heavy  tributary 
inflow.     Flooding  ranged  from  3.5  feet  at  Brookport  to  1.4 
feet  at  Cairo,  IL. 


WHITE  BASIN 


Flooding  from  heavy  rains  of  late  March  (see  March  Flood  Re-  0  N.A. 

port)  continued  into  April  on  the  Cache,  lower  Black,  and 

middle  White  Rivers.     Flooding  began  early  in  April  on  the 

lower  White  River  as  the  flood  wave  moved  downstream  with 

crests  ranging  from  about  2.7  feet  over  flood  stage  at 

Georgetown,  AR,  to  1.7  feet  over  flood  stage  downstream  at 

St.  Charles,  AR.     The  period  of  flooding  was  extended  by 

rains  of  1  to  2  inches  on  the  2d-5th,  but  had  ended  on  all 

streams  by  the  23d.     Rains  of  2  to  3  inches  on  the  18th-24th 

caused  renewed  flooding  along  the  Cache  River  at  the  end  of 

the  month.     Flooding  was  primarily  of  agricultural  land  with 

losses  light  this  season  of  the  year. 


ARKANSAS  BASIN 


No  stream  flooding  was  reported  in  the  basin  during  April.  0  N.A. 

However,  locally  heavy  thundershowers  of  an  inch  or  more  on 
the  14th,   15th,  and  18th  in  the  Pueblo,  CO,  area  resulted  in 
overflow  of  the  Bessemer  Irrigation  Ditch  since  the  headgates 
were  open  and  some  secondary  gates  were  closed.     At  least  8 
families  evacuated  their  homes  in  the  Avondale  area  as  a  pre- 
cautionary measure. 


RED  BASIN 


Flooding  continued  from  March  on  the  Sulphur  River  ending  0  N.A. 

by  the  8th.     A  period  of  rainfall  of  about  3  inches  the 

middle  of  April  caused  a  resumption  of  flooding,  which  lasted 

until  the  end  of  the  month.     Crests  ranged  from  about  3  to 

6.5  feet  over  flood  stage.     Flooding  also  continued  from 

March  on  the  Ouachita  River  at  Camden,  AR,  ending  on  the 

11th.     Rainfall  during  the  period  April  18th-24th  totaled 

up  to  6.5  inches  in  central  Arkansas  and  caused  additional 

flooding  at  Camden  with  a  crest  3.5  feet  over  flood  stage 

on  the  24th.     Losses  on  both  streams  were  light  and  primarily 
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RED  BASIN-Cont'd 


agricultural . 


LOWER  MISSISSIPPI  BASIN 


Flooding  continued  from  March  on  the  St.  Francis  River  at  St.  0  N.A. 

Francis,  AR,  and  stayed  slightly  above  flood  stage  there  the 

entire  month  due  to  releases  from  Wappapello  Dam.  Flooding 

began  early  in  April  on  the  Big  Black  River  in  Mississippi 

as  a  result  of  late  March  rains  of  about  2  inches  followed 

by  3  to  4  inch  amounts  over  the  headwaters  on  the  3d  and 

again  on  the  4th.     Crests  were  about  8  feet  over  flood  stage. 

Record  flooding  occurred  in  the  Amite  River  Basin  in  east  1  48,037 

central  Louisiana  and  southwestern  Mississippi  during  the 
period  of  the  20th-26th.     Rainfall  amounts  during  the  60- 
hour  period  from  evening  of  the  19th  to  morning  of  the  22d 
ranged  up  to  15  inches  with  many  reports  of  from  6  to  13  in- 
ches.    The  excessive  rainfall  and  flooding  extended  westward 
into  the  Atchaf alaya  and  Mermentau  River  Basins  (see  below) . 
Most  of  the  damage  occurred  in  the  Louisiana  portion  of  the 
Amite  Basin  with  5  parishes  declared  disaster  areas  by 
President  Carter.     These  were  Ascension,  East  Baton  Rouge, 
East  Feliciana,  Livingston,  and  Tangipahoa.     Losses  through- 
out the  flooded  area  of  Louisiana  were:     $35,704,000  private; 
$10,383,000  public;  and  $1,950,000  agricultural.     Some  5,300 
residences  were  damaged  and  about  12,000  people  were  evacuated. 
From  4  to  8  feet  of  flooding  occurred  along  the  Comite  River 
with  the  crest  of  25.52  feet  at  Comite,  LA,  exceeding  the 
record  crest  of  1973  by  5.94  feet.     Up  to  12  feet  of  flooding 
occurred  along  the  Amite  River  where  the  crest  of  37.21  feet 
at  Denham  Springs,  LA  exceeded  the  previous  record  crest  in 
1973  by  4.6  feet.     The  stage  at  Denham  Springs  was  affected 
by  the  bridge  -  culvert  under  Interstate  Highway  12  which 
was  unable  to  pass  the  record  flow  and  added  an  estimated 
1.5  feet  to  the  crest  at  Denham  Springs.     A  new  record  crest 
also  occurred  upstream  at  Darlington  on  the  Amite  River 
where  the  crest  of  21.76  feet  was  1.57  feet  above  the  pre- 
vious record  flood  crest  in  1973.     Much  of  the  damage  was 
caused  by  flooding  of  small  streams  from  which  no  reports  are 
received  by  the  National  Weather  Service.     Crest  stage  data 
for  many  of  these  streams  are  available  from  the  U.S.  Geolo- 
gical Survey  or  the  Corps  of  Engineers. 


WEST  GULF  OF  MEXICO  DRAINAGE 

The  heavy  rainfall  of  the  19th-22d  also  covered  much  of  the  1  W 

Atchaf alaya.  Vermilion,  and  Mermentau  River  Basins.  Amounts 

ranged  up  to  the  15  inches  reported  at  Mermentau,  LA  for  the 

60-hour  period.     Extensive  small  stream  flooding  occurred 

with  St.  Martin,  St.  Landry,  and  Lafayette  Parishes  declared 

Federal  Disaster  Areas.     Estimates  of  losses  are  included  in 

that  for  the  Amite  Basin  above.     The  Mermentau  River  crested 

more  than  4  feet  over  flood  stage  at  Mermentau,  LA. 


In  eastern  Texas  flooding  from  late  March  rains  continued  in  0  N.A. 

the  upper  Sabine,  Neches,  and  Trinity  River  Basins  (see  March 
Report).     Crests  ranged  from  3  to  7  feet  over  flood  stage  in 
the  Emory  to  Longview  reach  of  the  Sabine  during  the  first 
10  days  of  April  with  extensive  flooding  of  low  lying  agri- 
cultural land  in  the  Gladewater  area.     The  upper  Sabine  Basin 
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WEST  GULF  OF  MEXICO  DRAINAGE-Cont ' d 


received  an  average  of  8  inches  of  rainfall  during  April 
which  caused  additional  but  less  serious  flooding  along 
the  same  reach  of  the  river  with  crests  1  to  4  feet  over 
flood  stage.     The  Neches  Basin  received  an  average  of  4 
inches  of  rain  during  April  which  was  sufficient  to  sus- 
tain minor  lowland  flooding  along  portions  of  the  Angelina 
and  Neches  Rivers  throughout  the  month.     Minor  flooding 
also  occurred  on  Pine  Island  Bayou  from  2  to  4  inches  of 
rain  on  the  20th.     In  the  Trinity  Basin  flooding  from  late 

March  rainfall  began  at  Long  Lake,  TX,  on  the  2d  with  a  ' 
crest  7.5  feet  over  flood  stage  on  the  5th  and  lasted 
throughout  the  month.     Rainfall  averaged  5  inches  over  the 
upper  Trinity  Basin  during  April  which  extended  the  flood- 
ing at  Long  Lake  and  caused  additional  flooding  at  Trinidad, 
TX,  where  a  crest  7.5  feet  over  flood  stage  occurred  on  the 
21st.     The  excessive  runoff  from  the  upper  Trinity  Basin 
necessitated  releases  from  Lake  Livingston  which  caused  up 
to  4  feet  of  flooding  on  the  lower  Trinity  River  which  con- 
tinued into  May.     Agricultural  interests  experienced  signi- 
ficant delays  and  loss  of  revenue  from  the  extended  lowland 
flooding  February  through  April. 

In  the  Brazos  River  Basin  about  2  feet  of  flooding  occurred  0  N.A. 

along  the  Navasota  River  in  response  to  rains  of  3  to  4 
inches  on  the  16th.     On  the  21st-22d  rains  of  3  to  4  inches 
over  the  middle  reach  of  the  Brazos  caused  bottomland  flood- 
ing and  the  highest  stages  in  several  years  from  Valley 
Junction  down  to  East  Columbia  where  a  crest  about  one 
foot  over  flood  stage  occurred. 

An  extended  period  of  rainfall  over  south  Texas  on  the  13th-  0  N.A. 

22d  caused  the  highest  stages  in  many  years  on  several  streams 
in  the  area.     Totals  for  the  period  ranged  from  about  4  to 
over  11  inches.     In  the  Colorado  Basin  this  amount  fell  on 
the  14th-16th  over  that  portion  of  the  basin  above  Lake 
Travis.     About  5  feet  of  flooding  occurred  along  the  San  Saba 
tributary  and  over  6  feet  along  the  Llano.     The  highest 
stages  in  several  years  occurred  along  the  Pedernales  but 
stage  reports  were  not  received.     However,  the  Lower  Colorado 
River  Authority  reports  a  peak  inflow  to  Lake  Travis  from 
the  Pedernales  of  95,000  c.f.s.  on  the  16th.     An  11  inch 
rainfall  center  was  reported  just  south  of  the  LBJ  ranch  on 
the  15th-16th.     The  heavy  runoff  from  these  three  streams 
eventually  entered  Lake  Travis  causing  a  peak  level  of  692.56 
feet  MSL.     About  100  homes  located  in  the  flood  storage  por- 
tion of  the  lake  were  flooded  with  losses  of  $250,000.  The 
discharge  through  the  flood  gates  of  Lake  Travis  reached 
25,000  c.f.s.  on  the  17th.     This  flow  moved  down  the  Colorado 
River  reaching  the  LaGrange  area  to  coincide  with  runoff  from 
rains  of  6  to  8  inches  in  the  area  on  the  20th  producing  the 
worst  flooding  from  LaGrange  to  the  mouth  since  1940.  A 
crest  more  than  6  feet  over  flood  stage  occurred  at  Wharton, 
TX,  but  the  major  damage  occurred  in  the  tidal  flats  below 
Matagorda.     The  crest  at  Matagorda  was  about  2  feet  over 
flood  stage  as  reported  by  the  Lockmaster  of  the  Intercoastal 
Canal.     The  Twin  Buttes  Reservoir  in  the  headwaters  of  the 
Colorado  reached  a  record  capacity  of  207,000  acre-feet  the 
last  week  of  April. 


Further  south  rains  of  up  to  4  Inches  caused  about  5  feet  of  0  N.A. 

flooding  along  the  Navidad  River  and  minor  flooding  along  the 
Lavaca.     In  the  Guadalupe  River  Basin  rainfall  of  3.5  to  6 


-  23  - 


GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


APRIL  1977 


FLOOD  EVENT 


Lives 
Lost 


Preliminary  Estimate 
of  Property  Damage 
(thousands  of  dollars) 


WEST  GULF  OF  MEXICO  DRAINAGE-Cont ' d 


inches  on  the  15th-16th  and  about  4  inches  on  the  20th  in 
the  Luling  -  Gonzales  -  Waelder  area  produced  as  much  as  14 
feet  of  flooding  on  the  Guadalupe  River  from  Gonzales  down- 
stream.    The  crest  at  Victoria,  about  9  feet  over  flood  stage, 
was  the  highest  there  in  several  years.     Flooding  continued 
into  May  on  the  lower  Guadalupe.     In  the  Nueces  River  Basin 
rain  during  the  period  of  the  13th  to  20th  totaled  from  5  to 
over  11  inches,  most  of  which  occurred  on  the  16th  and  20th. 
The  Atascosa  River  crested  nearly  11  feet  over  flood  stage 
at  Whitsett,  TX,  on  the  21st  and  the  Frio  River  crested  18 
feet  over  flood  stage  at  Calliham  on  the  14th  and  13  feet 
over  flood  stage  there  on  the  22d.     The  lower  Nueces  River 
reached  nearly  14  feet  over  flood  stage  at  Mathis  Bridge  on 
the  21st.     Flooding  continued  into  May  downstream  at  Calallen. 


At  the  end  of  April  the  Soil  Conservation  Service  reported 
one  of  the  deepest  snowpacks  ever  recorded  in  North  America 
in  the  Chugach,  Kenai,  and  St.  Elias  Mountains.  However, 
lower  elevation  areas  around  these  mountains  were  practi- 
cally devoid  of  snow.     Heavier  than  normal  snowpacks  were 
reported  in  the  lower  Kuskokwim  and  Susitna  Basins  and  at 
Valdez.     Spring  breakup  began  as  the  ice  went  out  at  North- 
way  on  the  Chisana  River  on  the  29th.     No  flooding  occurred 
until  May. 


Severe  to  extreme  meteorological  drought  continued  in 
Puerto  Rico  and  the  Virgin  Islands.     Soil  moisture  deficien- 
cies were  5  to  6  inches  in  southwest  Puerto  Rico  and  eastern 
St.  Croix  Island.     Water  levels  continued  to  drop  in  the  Rio 
Grande  de  Loiza  and  the  greater  portion  of  the  San  Juan 
Metropolitan  area  continued  on  water  rationing  12  hours  daily. 
Streamflow  in  the  watershed  was  at  record  lows. 


W    Included  in  Losses  for  Amite  River  Basin  (above). 


ALASKA 


PUERTO  RICO 
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FLOOD  STAGE  DATA 


(All  dates  Id  April  un. 


River  and  station 

Flood 

AtMive  flood  stages 
—dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

Ft. 

ft. 

Lake  Erie 

Clinton  River: 

Eraser,  HI 

13 

23 
25 

25 
26 

13.70 
13. 78 

23 
25 

Middle  River  Rouge: 

Garden  City,  HI 

7 

23 
25 

25 
26 

7.20 
8.89 

24 

25 

Tiffin: 

Stryker,  OH 

U 

2i 

29 

13.65 

24 

Haumee : 

Fort  Wayne,  IN 

15 

24 

24 

15.4 

24 

Cazenovla  Creek: 

Ebenezer,  NY 

11 

23 

24 

12.1 

23 

Lake  Ontario 

Buffalo  Creek: 

Gnrdenvllle,  NY 

7 

23 

Oatka: 

Garbutt,  NY 

5 

2i 

26 

5.7 

25 

Otter  Creek: 

Center  Rutland,  VT 

8 

Mar  30 
24 

1 

25 

10.24 

Mat  31 

Lake  Chaoplaln: 

Rouses  Point.  NY 

100 

2 

U 

100.2 

2 

ATLANTIC  SLOPE  DRAINAGE 

Connecticut: 

Montague  City,  HA 

28 

Mar  31 

2 

29.7 

1 

Hartford,  CT 

Mar  31 

8 

20.0 

2 
26 

Bodkin  Rock,  CT 

8 

1 
26 

28 

10.1 

27 

Housaconlc: 

Gaylordsvllle,  CT 

8 

Mar  30 

3 

9.0 

Har  31 

Schoharie  Creek: 

Gllboa  Dam  Spillway,  NY 

Mar  5 

30 

1132.4 

Mar  U 

Hohavk: 

Little  Falls,  MY 

15 

25 

26 

16.5 

25 

Millstone: 

Blackwella  Mills,  KJ 

7 

5 

6 

9. 10 

5 

Rarltan: 

Hanvllle,  NJ 

12 

5 

5 

13.37 

5 

Bound  Brook,  NJ 

5 

5 

26.3 

5 

Neshamlny  Creek: 

Langhome,  PA 

9 

5 

5 

9.02 

5 

Brsndywlne  Creek: 

Dovnlngtovn,  PA 

8 

5 

5 

8.41 

5 

Chenango : 

Sherbourne,  NY 

8 

Mar  29 

Greene,  NY 

13 

Mar  31 

1 

Susquehanna: 

Unadllla,  NY 

11 

Mar  31 

Balnbrldge,  NY 

13 

Mar  30 

2 

Conklln,  NY 

11 

Har  30 
25 

Z 
26 

11.73 

25 

Bent  Creek: 

Bent  Creek,  VA 

16 

5 

6 

16.67 

6 

James: 

Lick  Run,  VA 

16 

5 

6 

22.4 

5 

Buchanan ,  VA 

17 

5 

6 

22.8 

6 

Holcoobs  Rock,  VA 

22 

5 

6 

23.43 

6 

Otherwise  specified)  APRIL  1977 


River  and  station 

Flood 

Above  flood  stages 
—dates 

Crest 

stage 

From— 

To- 

Stage 

Date 

Ft. 

Ft. 

ATLANTIC  SLOPE  DRAINAGE-Cont 'd 

Jaoes-Conclnued: 

Bremo  Bluff.  VA 

19 

6 

7 

24.5 

7 

Richmond,  VA  Westham 

12 

6 

8 

14.86 

7 

Richmond ,  VA  City  Locks 

9 

7 

8 

10.69 

7 

Roanoke: 

Roanoke ,  VA 

10 

5 

5 

10.1 

5 

Randolph,  VA 

2  1 

6 

7 

23.2 

6 

Cape  Fear; 

Huske  Lock  &  Dam,  NC 

42 

I 

2 

44.5 

1 

Ellzabethtown,  NC 

20 

1 

3 

22.9 

2 

Yadkin: 

Yadkin  College,  NC 

18 

6 

7 

19.7 

6  ■ 

Lumber: 

Lumberton,  NC 

9 

Mar  5 

15 

12.31 

Har  24 

Little  Pee  Dee: 

Galivants  Ferry,  SC 

9 

Mar  22 

4 

10.7 

Mar  28 

Pee  Dee: 

Cheraw,  SC 

30 

Mar  31 

1 

35 .44 

I 

Pee  Dee,  SC 

19 

Har  10 

14 

22.51 

6 

Broad : 

Blair,  SC 

14 

Mar  30 
5 

3 

26.5 

1 

Saluda : 

Pelzer,  SC 

9 

Har  30 

I 

12.8 

Mar  31 

Chappells,  SC 

14 

1 
5 

2 
6 

21.2 
18.2 

1 
5 

Congaree: 

Coluiid>ia,  SC 

19 

Har  31 

2 

22.2 

1 

St.  Matthews  17  NW,  SC 

115 

Har  31 

9 

122.3 

2 

Wateree: 

Wateree  Reservoir,  SC 

100 

Har  31 

2 

102.6 

I 

Sancee: 

Jamestown,  SC 

10 

6 

14 

14.7 

8 

Edisto : 

Givhans  Ferry,  SC 

10 

Har  9 

3 

11.8 

Mar  29 

Savannah: 

Hillhaven-Wade  2  SE,  GA 

15 

3 

25 

17.6 

11 

Clyo,  GA 

11 

Har  10 

i 

15.7 

15 

Scarboro,  GA 

8 

Har  7 

4 

9.9 

Eden,  GA 

9 

Mar  8 

11 

11.9 

Mar  29 

Altamaha : 

Charlotte,  GA 

15 

Mar  10 

6 

18.3 

1 

EAST  GULF  OF  MEXICO  DRAINAGE 

Apalachlcola: 

Blountstown,  FL 

15 

Mar  23 
14 

1 1 
15 

19.47 
15.11 

6 
14 

Escambia: 

Century,  FL 

17 

1 

3 

17.9 

1 

Etowah : 

Canton,  GA 

17 

5 

5 

18.52 

5 

Oostanaula: 

Resaca,  GA 

22 

Mar  31 

9 

28.6 

7 

Rome,  GA 

25 

Mar  31 

9 

31.95 

6 

Coosa: 

Gadsden,  AL 

511 

4 

9 

514.40 

5 

Logan  Martin  Reservoir,  AL 

465 

1 

14 

475.31 

6 

25 


FLOOD  STAGE  DATA 


(All  dates  in  April  unless  otherwise  specified) 


River  and  station 

Above  flood  stages 
-dates 

Crest 

stage 

From— 

To- 

Stage 

Dale 

EAST  GULF  OF  MEXICO  DRAINAGE~Cont*d 

Ft. 

Ft. 

Tallapoosa; 

Hllstead,  AL 

W 

Tallapoosa  Water  Plant,  AL 

25 

32.6 

2 

Cahaba : 

CentrevlUe,  AL 

23 

Mar  30 

1 

30.6 

Mar  30 

Marion  Junction,  AL 

36 

Alabama : 

Montgomery,  AL 

35 

Jones  Bluff  Lock  &  Dam,  AL 

122 

124.9 

3 

Selma,  AL 

45 

8 

10 

45.9 

10 

Hlllers  Ferry  Lock  &  Dan,  AL 

1 

14 

77.1 

5 

Claiborne,  AL 

2 

17 

48.0 

8 

Tibbee  Creek: 

Tlbbee,  MS 

4 

8 

24.6 

6 

Noxubee : 

Macon ,  MS 

4 

12 

31.3 

6 

189 

5 

6 

192.2 

6 

Holt  Lock  &  Dam  AL 

140 

5 

7 

148.0 

5 

Tuscaloosa  Lock  &  Dam,  AL 

4 

8 

59.3 

5 

Warrior  Lock  &  Dam,  AL 

1 

13 

41.9 

9 

Tomblgbee : 

Amory ,  MS 

20 

4 

9 

25.6 

6 

Aberdeen,  MS 

34 

6 

10 

36.6 

7 

Columbus,  MS 

7 

9 

29.3 

8 

Gainesville,  AL 

36 

5 

14 

44.4 

9 

Demopolls  Lock  &  Dam,  AL 

11 

Coffeevllle  Lock  &  Dam,  AL 

43 

55. 1 

15 

Tallahala  Creek: 

Laurel,  MS 

13 

E18.5 

24 

Chickasawhay : 

Enterprise,  MS 

20 

22 

8 

25 

27.3 
27.2 

7 
24 

Bogue  Chltto: 

Franklinton,  LA 

21 

25 

Pearl: 

Edinburg.  MS 

20 

4 

12 

26.4 

7 

Carthage,  MS 

17 

4 

13 

24.1 

7 

Jackson,  MS 

U 

18 

34.9 

10 

Monticeilo.  MS 

19 

2 
22 

20 
25 

26.3 
22.8 

14 
23 

Columbia  MS 

17 

8 
23 

21 
26 

21.6 
18.6 

16 
25 

Bogalusa,  LA 

15 

H 

A20.13 

22 

Pearl  River,  LA 

12 

Mar  6 

u 

EA16.7 

24 

UPPER  MISSISSIPPI  BASIN 

Kankakee  River: 

Dunns  Bridge,  IN 

Mar  31 

7 

10.86 

4 

Bourbeuse  River: 

15 

Mar  30 

1 

(117.7 

Mar  31 

Meramec  River: 

Pacific,  MO 

16 

Mar  28 

1 

23.8 

Mar  31 

Eureka,  MO 

18 

Mar  29 

1 

24.3 

Mar  31 

Valley  Park.  MO 

16 

Mar  29 

1 

J21.7 

Mar  31 

Big  Muddy  River: 

Plumfield,  IL 

20 

Mar  30 

1 

f25.5 

Mar  30 

River  and  station 

stage 

Above  flood  stages 
-dates 

Crest 

From- 

To- 

Stage 

Date 

Ft. 

Ft 

UPPER  MISSISSIPPI  BASIN-Cont'd 

Big  Muddy  River-Continued 

Murphysboro,  IL 

16 

OHIO  RIVER  BASIN 

10 

2 

U 

10.44 

3 

Marlinton,  WV 

5 

5 

10.50 

5 

14 

5 

6 

19.82 

5 

Radford  VA 

5 

6 

16.44 

5 

Tornado ,  UV 

5 

6 

27.87 

5 

Guyandot : 

Pineville,  MV 

4 

5 

17.76 

5 

Logan ,  WV 

4 

5 

30.55 

5 

Branchland,  WV 

5 

8 

39.09 

6 

Tug  Fork  Sandy : 

laeger,  WV 

30 

4 

5 

E32.8 

4 

Williamson,  WV 

4 

7 

52.56 

5 

Kermlt  WV 

5 

7 

E54.5 

6 

Levisa  Fork  Sandy: 

Pikevllle,  KY 

4 

6 

51.7 

5 

Prestonsburg  KY 

5 

6 

45.85 

6 

Paintsville  KY 

5 

7 

42.18 

6 

Big  Sandy: 

Louisa,  KY 

U 

U 

49.80 

7 

Circleville  OH 

4 

5 

15.99 

4 

Plketon,  OH 

16 

7 

7 

16.0 

7 

Licking: 

Salyersville,  KY 

5 

6 

20.9 

5 

Whltesburg,  KY 

4 

U 

11.0 

4 

5 

u 

32.06 

5 

Jackson  KY 

5 

6 

35.84 

6 

South  Fork  Kentucky: 

Oneida  KY 

4 

U 

32.5 

5 

Booneville  KY 

4 

6 

36.6 

5 

Clay  City,  KY 

5 

6 

14.50 

6 

Heidelberg    KY  (Lock  14  Upper) 

5 

7 

24.3 

6 

Scotcsville,  KY  (Upper) 

Embarras: 

Lawrenceville,  IL 

11 

3 

15.4 

Mar  30 

White: 

Spencer,  IN 

14 

3 

4 

14.2 

3 

Eduardsport,  IN 

15 

Mar  29 

2 

18.2 

Mar  30 

3 

6 

16.2 

4 

Petersburg,  IN 

Mar  29 

9 

17.7 

Har  31 

Hazelton,  IN 

16 

Mar  29 

10 

(117.9 

1,3 

Skillet  Fork: 

Wayne  City,  IL 

15 

Mar  28 

1 

20.4 

Mar  30 

Little  Wabash: 

Wilcox,  IL 

16 

Mar  28 

4 

21.9 

Mar  30 

26 
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(All  dates  In  April  othi 


River  and  jwtion 
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Above  flood  stages 
-dates 

Crest 
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To- 
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Date 

OHIO  RIVER  BASIN-Cont'd 

Fl. 

Llcde  Uabash-Continucd : 

Cansl,  IL 

Har  29 

ll 

30.5 

6 

HoncezuDA,  IN 

14 

Mar  30 

1 

14.4 

Mar  30 

Harpech; 

Kingston  Springs,  TH 

IS 

4 

5 

17.8 

5 

Cunberland: 

Cuaiberland,  KY 

12 

5 

U 

17.88 

4 

Hurlan,  KY  (near) 

U 

U 

U 

30.44 

5 

Baxter,  KY 

4 

u 

34.2 

4 

Pinevllle,  KY  (Pine  Street) 

1002MSL 

4 

u 

1021.7 

5 

Pineville,  KY  (4  miles  vest) 

990MSL 

4 

7 

1012.7 

5 

Earbourville.  KY 

27 

4 

10 

45.91 

6 

Williamsburg,  KY 

21 

4 

10 

35.0 

6 

French  Broad: 

Blantyre,  NC 

17 

6 

6 

17.2 

6 

Asheville,  NC 

8 

S 

5 

8.9 

5 

Marshall,  NC 

10 

5 

5 

12.8 

5 

Hot  Springs,  NC 

13 

4 

S 

Emory  River; 

Oakdale,  TH 

2S 

South  Chickamauga  Creek: 

Chickamauga,  TN 

10 

Mar  30 
3 

7 

IS.l 

6 

Elk: 

Fayetteville,  TN 

661 

3 

5 

666.4 

4 

Prospect,  TN 

26 

U 

U 

31.4 

6 

Duck: 

Columbia,  TN 

32 

6 

6 

32.2 

6 

Tennessee: 

Uhltesburg,  AL 

S60HSL 

3 

10 

u 

8 

Florence,  AL 

419MSL 

4 

10 

423.3 

4 

Savannah,  TN 

380KSL 

6 

10 

382.3 

8 

Ohio: 

Wellsburg,  WV 

30 

3 

4 

31.1 

3 

Racine,  WV 

38 

6 

6 

»38.00 

6 

Point  Pleasant,  WV 

40 

5 

7 

43.00 

6 

Ashland,  KY 

51 

6 

8 

•53.4 

7 

Haysville,  KY 

50 

7 

8 

150.7 

7 

Cannelton  Dam 

16 

U 

U 

916.4 

11 

Tell  City,  IN 

38 

10 

12 

(40.6 

11 

Newburg,  IN  Dam  47  Upper 

20 

8 

16 

«25.6 

12 

Newburgh,  IN  Dam  47  Lower 

38 

8 

15 

«43.0 

12 

Mt.  Vernon,  IN 

35 

10 

15 

38.4 

13 

Unlontown,  KY  Dam  49  Upper 

10 

IS 

21.6 

13 

Unlontown,  KY  Dan  49  Lower 

37 

10 

15 

39.2 

13 

Shawneetown,  IL 

33 

Fords  Ferry,  KY  Dam  SO  Upper 

34 

6 

Brookport,  IL  Dam  52  Upper 

37 

7 

16 

40.5 

10 

Grand  Chain,  IL  Dam  S3 

42 

8 

16 

44.5 

11 

Cairo,  IL 

40 

9 

IS 

41.4 

12 

WHITE  BASIN 

Cache: 

Patterson,  AR 

7 

Har  4 
28 

23 

U 

A  8.8 
8.0 

5 
30 

Black: 

Pocahontas,  AR 

17 

Har  28 

10 

24.20 

1 

specified)  APRIL  1977 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

WHITE  BASIN-Cont'd 

ft. 

Ft. 

B lack-Con t  inued : 

Black  Rock,  AR 

Har 

28 

14 

25.6 

2 

Newport ,  AR 

Mar 

30 

5 

29.2 

Hat  31 

Augusta,  AR 

26 

Georgetown,  AR 

21 

Des  Arc,  AR 

24 

4 

13 

26.1 

8 

Clarendon,  AR 

26 

5 

20 

29.4 

10 

St.  Charles,  AR 

25 

9 

RED  BASIN 

Sulphur: 

Hagansporc  ,  TX 

44 

Mar 

27 
18 

2 
23 

48.59 
46.89 

Har  29 
19 

Naples,  TX 

22 

Har 

29 

8 

30.55 

Har  31 

Ouachita: 

Camden,  AR 

26 

30.9 

2 
8 

LOWER  MISSISSIPPI  BASIN 

St.  Francis: 

Fisk,  MO 

Har 

28 

4 

1)23.3 

1 

St.  Francis,  AR 

Mar 

28 

May  1 

23.4 

Mar  29 

Big  Black: 

2 

12 

19.5 

6 

Bovlna,  MS 

26 

4 

17 

36.1 

9 

Comite : 

Olive  Branch,  LA 

20 

U 

20.88 

22 

Comite,  LA 

18 

25^ 

23 

Amite: 

Darlington,  LA 

18 

20 

u 

21.76 

22 

Denham  Springs,  LA 

25 

^7^ 

Port  Vincent,  LA  - 

9 

24 

WEST  GULF  OF  MEXICO  DRAINAGE 

Atchafalaya: 

Morgan  City,  LA 

21 

22 

4.4 

21 

Bayou  Nezpique : 

Basille,  LA 

U 

U 

E24.42 

22 

Meraentau: 

Mermentau,  LA 

20 

U 

9.28 

25 

Calcasieu: 

Hineston,  LA 

12 

Lake  Fork: 

Quitman,  TX  (near) 

16 

Har 

28 

u 

17.60 

Har  30 

Sabine: 

Emory,  TX 

12 

21 

27 

13.  14 

21 

Mineola,  TX 

Har 

28 

1/ 

18.04 

1 

Gladewater,  TX 

26 

2 
18 

14 

u 

33.18 
29.70 

6 
24 

Longview,  TX 

25 

5 
24 

18 

u 

29.60 
26.25 

10 

24 

Angelina: 

Lufkln,  TX  (near) 

8 

Mar 

29 

u 

A  9.91 

18 

Pine  Island  Bayou: 

Sour  Lake,  TX 

25 

21 

29 

26.60 

25 

Heches : 

Alto,  TX  (near) 

16 

1 

u 

18.22 

23 

FLOOD  STAGE  DATA 


{All  dates  in  April  unless  otherwise  specified) 


River  and  station 

Above  flood  stages 
-dates 

Crest 

stage 

From— 

To- 

Stage 

Date 

WEST  GULF  OF  MEXICO  DRAINAGE-Cont 'd 

Ft 

Ft. 

Neches-Contlnued : 

Dlbole,  TX  (near) 

10 

u 

AI3.85 

Crandall  TX 

13 

Mar 

29 

1 

15.77 

Mar 

30 

Chambers  Creek: 

Corsicana,  TX  (near) 

20 

21 

19 

23.51 

22 

Trinity: 

Dallas,  TX 

30 

Mar 

28 

Mar 

29 

Rosser,  TX 

26 

Trinidad.  TX 

28 

28 
16 

10 

39.72 

\ 

21 

Long  Lake,  TX 

35 

2 

1/ 

42.66 

5 

Liberty,  TX 

24 

10 

24 

Moss  Bluff.  TX 

1 

1/ 

25 

26 

Navasota: 

Easterly.  TX  (near) 

li 

Mar 

31 

2 
26 

14.7 
16.1 

1 

Bryan.  TX  (near) 

12 

29 

//13.64 

20 

21 

East  Columbia.  TX 

26 

31.2 

23 

Mlnard ,  TX 

U 

17.3 

Junction,  TX  (near) 

U 

20.0 

15 

Llano,  TX  (near) 

16 

18.55 

16 

21 

35.5 

20 

20 

23 

28.50 

22 

Wharton,  TX 

21 

25 

32.35 

23 

8 

U 

U 

9.7 

22 

Ganado,  TX  (near) 

21 

20 

24 

Lavaca: 

Edna.  TX  (near) 

21 

22 

22 

21.41 

22 

Guadalupe: 

Gonzales,  TX 

20 

17 

23 

28.7 
32.7 

17 

Cuero  uses  TX 

20 

16 

27 

34.4 

23 

Victoria,  TX 

16 

U 

30.20 

24 

Dupont ,  TX 

17 

Ij 

25 

Atascosa: 

whltsett,  TX 

20 

U 

30. 6 

21 

Frio: 

Tilden,  TX 

12 

22 

30 

17.0 

23 

Calllham,  TX 

12 

14 
21 

19 

27 

30.20 
25.04 

14 
22 

Three  Rivers,  TX  (near) 

25 

15 

25 

36.4 

19 

Mathis  Bridge,  TX 

15 

15 

27 

28.7 

21 

Calallen,  TX 

7 

15 

U 

9.6 

22 

A    See  Previous  Monthly  Reports  for 
Additional  Crest  Information. 

Flood 
stage 


Above  flood  stages 
-dates 
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852  »B 

•             GRE47  FAILS,  M7 
889  H6 

CBEEN  BAV,  Wl 
991  HB 
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Standard  preasure 
aurface  mb 

No  of  obaervationa 

Dynamic  height 
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» 
« 

a 
S 
H 

U 
B 

"S 

CL. 

* 
a 

Reaultant 
Wind 

No.  of  obaervationa] 

Dynamic  height 
metera 

Temperature  'C 

Dew  Point  *C  t 

Reaultant 
Wind 

1  No.  of  obaervationa 

Dynamic  height 
metera 

Temperature  *C 

p 

B 
0. 

i 
a 

Resultant 
Wind 

1  No.  of  obaervationa 

Dynamic  height 
meters 

Temperature  *C 

Dew  Point  "C  t 

Reaultant 
Wind 

1  No.  of  obaervationa 

Dynamic  height 
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Temperature  "C 

p 

B 
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Resultant 
Wind 

•"dej  1 

E 

a. 
tn 

j  Direction  1 
tens  of  deK. 

Spaed  m.p.a. 

I  Direction  1 
1  tens  of  deii.  1 

Speed  m.p.s. 

1  Direction  1 
\  tens  of  des.  1 

Speed  m.p.a. 

Direction 
1  tens  of  des.  1 

Speed  m.p.B. 

S»C 
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«10 
«no 
I'O 

mo 
•Ho 
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6^0 
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S50 
500 
»<0 
4ft0 
J'O 
100 
2'0 
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1'5 
I'O 
1>5 
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80 
'0 
«0 
?0 
»0 
50 
?5 

;o 

15 
10 
7 

30 

lo 
30 
30 
30 
30 
30 
3o 
30 
30 
30 
30 
30 
10 
lo 
30 
30 
30 
Jo 
Jo 
30 
10 
JO 
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2* 
2" 

2« 
27 
2» 
20 
« 

696 

I'OlO 
l<»80 
1.973 
2. ♦91 
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1.615 
9.231 
♦  .890 
5.59^ 
6.]f>5 
7.202 
8.126 
9.  1 5* 
10»J35 
11.736 
12.577 
13.552 
l*.7o6 
16.129 
17.538 

18. sua 
19.359 
20.310 
21.929 
23.7*7 
2».9o8 
26'3«9 
28.206 
Jo. 869 
33.390 

2.6 

8.2 
5.8 
2.6 
-1.3 
-5.2 
-8,8 
-12.7 
-16.9 
-21.9 
.27.4 
-13.9 
-41.0 
.48.3 
.55.9 
.59.4 
.58.0 
-56,7 
.56,4 
.56.8 
-57.0 
.56.8 
.57.7 
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.56.4 
-55.4 
-54.1 
.51.8 
.46.5 
.39,9 

.3.3 
.5.2 

.8.3 
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-1J.9 
-16.5 
-19,4 
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06 

27 
29 

J.> 

i: 
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27 

zf 
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01 
05 
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5.1 
6.2 
6.5 
4,8 
4.7 
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11,6 
12.7 
U.o 

14.1 
15.0 
16.5 
l'-7 
16.0 
13. » 
11.9 
10.7 
5,1 
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5.7 
3.7 
2.5 
1.3 

■  9 

1.1 

1.7 

30 

19 
30 
50 
30 
10 
30 
30 
10 

10 

1.472 

1.520 
1.990 
2.519 
3,076 
3.66'> 
4.293 
4,961 
5,67" 
6.450 
7,296 
".229 
9.265 
10,454 
IU»65 
12.701 
13.671 
14,»26 
16.223 
17,615 
I". 430 
19.411 
20.557 
21.9JO 
21.769 
24.931 
26.358 
2". 223 
30.865 

7.5 

9.6 
7.8 
4.4 
.5 
•  1.9 
.9.6 
-11.7 
.19.3 
.24." 
-31.5 
-39.1 

•  46.9 
.54.0 
.59.4 

•  5". 2 

•  58.2 
.59.3 

•  60.0 
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-59.8 
.60.0 

•  59.8 
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•  56.8 
-55.1 
.33.1 
.50.4 
.45.4 

^5.0 

.1.7 
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-7.4 

•  10.0 
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•  16.7 
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.40.7 

•  46.5 

12 

12 
14 

16 

»7 
26 
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26 
76 
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?7 
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29 
29 
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26 
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3.2 
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1.0 
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3.6 
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J.O 
3.0 
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30 

Jo 
Jo 
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2* 
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5 
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2.302 
J. 049 
J. 628 
4,244 
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10.3*5 
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12.389 
13,563 
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17.540 
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21.927 
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3.0 
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•  3.1 
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10.4 
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11.5 
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30 
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29 
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26 
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12.609 
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.26.5 
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-36.0 
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29 
28 
26 
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76 
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27 
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17.2 
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22.1 
20.6 
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2.0 
5.6 

30 
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30 
30 
30 
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10 
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29 
29 
2« 
2« 
27 
27 
29 
l7 
5 

275 

999 
1.09* 
1.529 
2,026 
2.553 
3.107 
1.699 
4.322 
*.99* 
5.7i7 
6.501 
7,356 
6.30* 

10.559 
11.976 
12.909 
13.771 
l*<9o9 
16.290 
l7,666 
16. ^87 
19,442 
20.584 
21.992 
23.825 
74.996 
26.442 
28.317 
31.022 
33.466 

10.4 

13.7 
11.6 

a. a 
3.6 
2.1 

•l.O 

.4.1 
.7.7 
.11.7 

.16.1 
.22.0 
.28.4 
.15.2 
.43.5 
.52.1 
.59.7 
.'0.2 
.39.6 

•  60.6 
.62.9 

•  62.6 
.62.4 

•  »1.0 

•  98.4 
.56.7 
.59.0 
.53.2 
.51.2 
.49.S 
.42.4 
.36.9 

6.9 

4.1 
1.5 
.1.9 
.3.1 
-9.4 
.U.l 
.16.9 
.21.0 
.29.3 
.28,8 
.54,0 
.39.7 
.*9,9 
.47.7 

ii 

26 
28 
28 
28 
28 
25 
28 

.9 

2.1 
4.8 
7.4 
8.4 
9.6 
10.5 
11.6 
12.7 
13.9 
14.0 
15.4 
17. • 
17.0 
16.4 
18.9 
22.9 
22.5 
20.9 
18.5 
15.7 
10.9 
7.7 
5.2 
1.4 
1.9 
2.1 
3.4 
1.7 
8.7 
13.4 
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S'C 

1000 

950 
»00 

no 
eoo 

750 
700 
650 
600 
550 
500 
»50 
•  00 
><0 
300 
Z'O 
200 
175 
150 
125 
100 

•o 

70 
«0 
50 

to 

50 
>5 
20 
IJ 
10 
7 

Jo 
Jo 
30 
Jo 
Jo 
2" 
20 
2« 
2" 
2" 
2» 
2« 
2'> 
2« 
2« 
2" 
2« 
2« 
29 
2° 
2' 
29 
27 
27 
2>' 
2! 
27 
21 
20 
I" 
17 

23 
1»3 
575 
1'029 
1.507 
2.013 
2.5*6 
J. 109 
1.709 
9.147 
5.029 
5.760 
6.550 
7. 411 
8.362 
9.418 
10.626 
12.0*8 
12.881 
1J.839 
14.968 
16. J3J 
17.690 
18.505 
19.452 
20.581 
21.974 
21.805 
24.971 
26.407 
26.274 

14.1 
13.1 
12.3 
12.7 
11.9 
9.8 
7.1 
4,1 
1.0 
.3,4 
.8.4 
.14.3 
.70.2 
-77.0 
.3*. 5 
-42.6 
.51.5 
-59.2 
-60.7 
.61.1 
-63.0 
.65.4 
.65.3 
.64.3 

•  63.0 

•  60.4 

•  58-.  I 

•  54,7 
.5«'.o 

•  51,3 

.»7;7 

9.8 

7,5 
-.2 
.6.1 
-10.2 
-12.0 
-14. J 
-16,4 
-19.2 
-23.1 
-26.3 
-50.7 
-35.9 
-42.0 
-48,2 

33 
3? 
13 

11 

32 
32 
30 
30 
29 
28 
28 
25 
27 
27 
27 
27 
27 
26 
26 
26 
26 
25 
26 
26 
25 
26 
29 
29 
26 
27 
27 

6.3 
7.7 
5,5 
4.5 
4.1 
1,9 
4.2 
5.1 
5,6 
5,1 
7,0 

9.9 
11.8 
13.0 
14,8 
l«.l 
23,0 
2».l 
24.7 
21.7 
I'. 7 
10,7 
6.3 
1.4 
1,0 
1.7 
1.0 
7<9 
6i6 
5.2 

30 
14 
10 
10 
10 
10 
10 
10 
10 
10 
10 
30 
10 
10 
10 
29 
29 
29 
29 
29 
29 
29 
21 
2t 
27 
27 
27 
26 
26 
23 
23 
22 

111 
114 
557 
1.026 
1,515 
2.030 
7.574 
1.14l< 
3.758 
4.409 
5.109 
5.561 
6.664 
7,563 
8,562 
9.695 
10.962 
12.440 
13.287 
14.713 
15,110 
16.581 
17,834 
18.589 
19.481 
20.579 
21.950 
21.758 
24,9j9 
26,381 
29.302 
11.034 
11,463 

24.6 
25.1 
21.8 
18.9 
16.2 
1».5 
17.0 
».7 
6.1 
7.9 
.1.0 
.4.9 
-9.8 
-15.4 
-21.9 
-30.7 
.41.2 

•  51.1 

•  59.9 

•  67,6 
.75.1 
.60.8 
.81.6 
.78,5 

•  72.0 
.65.* 
in. 7 

•  35.9 
.52.0 

•  *8.3 
^43.2 
.19.0 

•  15.4 

27.0 
27.3 
19.7 
15.8 
11.6 
4.3 
il  .7 
.7.4 

•  17.8 

•  16.6 

•  20.0 
.2*. 9 
.2>.9 
.31.3 

•  39.1 

•  *6.* 
.34.0 

06 
06 
06 
69 
09 
OS 
06 
OS 

08 

OS 
06 
04 
53 
51 
29 
29 
28 
27 
»7 
26 
IS 
tJ 
07 
06 
09 
09 
09 
69 
69 
69 
06 
66 

4.6 
5,5 
9.7 
10.2 
9. J 
6.0 
7.3 
6.2 
6.4 
5.7 
*.J 
2.6 
1.9 
3.6 
6.9 
9.1 
10.1 
11.7 
11.9 
10.4 

s.o 

1.9 
4.3 
5.7 
5.3 
7.* 
12.1 
19. J 
20. 5 
20.6 
l9.9 
1*.S 

30 
30 
50 

Jo 

30 
10 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
10 
10 

30 
30 
30 
30 
30 
30 
30 
27 
18 
6 

10 
152 
39* 
1.056 
1,317 
2,042 
2,376 
3,141 
3.743 
4.385 
5,074 
3.S19 
6.619 
7.496 
8.467 
9,947 
10.782 
12.234 
13.074 
I*. 019 
15.111 
16.«?2 
17.773 
18,514 
l9,449 
20.571 
21,962 
23.781 
24,953 
26.407 
28. J06 
11.014 
13.477 

20,5 
20.3 
17.5 
14.3 
11.9 
9.0 
7.0 
5.0 
2.2 

•  1.2 

•  3.2 

•  10.0 
.15.7 
.22.2 

•  79.2 
.37.4 

•  46.3 
.55,6 
.61,0 
.66,4 
-70.6 
-74,0 
.73.2 
.66.4 
.64.7 
-61.7 
-59.2 
.59.2 
.52.1 
.49,7 
-49,7 
•»2.l 

•  36,6 

18.4 
17.6 
15.6 
13.2 
10.2 
6,7 

•  2,9 

•  6,4 
.13.6 
.19.2 
.23.3 
.26.2 
.32.7 
.38.9 
.43.0 
.51,9 

17 
11 
11 
11 
11 
11 
10 
12 
17 
21 
26 
27 
27 
27 
27 
28 
27 
27 
27 
27 
27 
27 
27 
29 
15 
09 
09 
09 
08 
09 
09 
11 

.4 
1.5 
4.2 
4.1 
2.8 
1.9 
2.2 
2.1 
1.6 
1.5 
2.5 
5.1 
7.7 
10.7 
15.3 
21.5 
30.3 
39.5 
39.5 
16.1 
11.8 
21.6 
11.7 
5.4 
1.0 
5.8 
8.3 
11.7 
12.7 
12.4 
10.2 
5,8 

SO 

30 
10 
SO 
SO 
SO 

so 

10 
10 
10 

so 
so 

10 

so 

10 
50 
10 
JO 
29 
29 
26 
26 
28 
26 
28 
27 
26 
23 
24 
20 
10 

2*6 

567 
1.0J8 
1.510 
2.007 
2.529 
3.081 
S.665 

♦  .288 

♦  .999 
9.675 
6,456 
7,108 
8.251 
9,101 

10.50S 
11.922 
12.758 
11.720 
14,664 
16,256 
17.648 
18.480 
19. ♦42 
20.568 
27.002 
23.938 
25.00* 
26.441 
28.321 
30.972 

9.6 

12.0 
9.6 
7.4 
4.5 
1.0 
-2.9 
-5.9 
-9.« 
-15.1 
-17.5 
.21.1 
.29.1 
.16.1 

•  45.9 
.52.1 
.58.8 

•  59. « 

•  99.2 

•  59.0 

•  60.0 

•  60.6 
.60.5 
.59.5 

•  57.8 
.96.2 
.54.7 

•  93.5 

•  91.5 

•  48.7 
^45.6 

9.8 

2.3 
•  .2 

•  3,1 
-5.9 
.9.0 
.12.3 
.16.1 
.20.4 
-25.3 
-30.0 
-15.2 
-*0.1 
-44.9 
-48.3 

21 

76 

76 
27 
26 
28 
28 
26 
76 
27 
27 
27 
27 
77 
77 
77 
27 
27 
27 
27 
27 
27 
27 
27 
26 
27 
26 
27 
26 
26 

.4 

2.9 
9.4 
7.7 
9.1 
9.6 
10.0 
10.7 
12.9 
19.1 
16. J 
17.1 
16.6 
70.7 
72.4 
22.1 
24,0 
22.2 
71.2 
17.6 
13.2 
9.0 
6.6 
9.7 
J.l 
2.7 
1.4 
2.1 
2.9 
5.9 

10 

10 
10 
10 
JO 
10 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
2" 
25 
l9 
6 

399 

552 
992 
1.455 
1.942 
2.459 
2.997 
3.972 

♦  .186 

♦  ■•♦J 
9.9*9 
6.313 
7.1*8 
8,o7o 
9.097 

10.276 
11.694 
12.539 
13.523 
14.690 
16.113 
17.519 
16.39„ 
19.371 
20.532 
21.957 
73.799 
74.96} 
76,393 
78.244 
30.902 
33.356 

.7 

i.g 

4.1 
1.9 

..a 
.3.6 

-6.6 

•  lo.o 

.13.2 
.17.6 
.22.6 
-26.2 
.3*.* 
.'1.3 
.46.8 
.5*. 9 
.57.* 
.56.1 
.54.9 
.59.0 
.59.2 
.59.9 
.56.0 
.55.9 
.59.6 
.59.4 
-54.6 
.54.3 
.53.6 
.51.7 
.47.2 
.41.4 

.3.0 

.2.6 
.9.9 
.8.6 
.11.9 
.14.6 
.17,3 
.20.9 
.29.1 
.29.9 
.95.3 
.40.8 
.45.1 
.49.1 

02 

J9 
12 

31 
3o 
29 
29 
29 
29 
29 
29 
28 
29 
29 
28 
2" 
28 
28 

28 

28 
28 
28 
28 
28 
29 
29 

lo 

10 
19 
20 
24 

.8 

.7 
1.9 
3.9 
4.9 
6.7 
8.4 
9.8 
11.1 
12.4 
13.1 
13.6 
15.8 
18.9 
20.2 
21.2 
20. S 
16.6 
14.0 
13.1 
9.9 
7.5 
6,0 
3.9 
2.6 
.5 
1.5 
.9 
,9 
1.6 
3.5 
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9oo 
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•  00 
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700 
650 
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2  50 
2O0 
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125 
100 

"0 
70 
»0 
50 
»0 
?0 
J5 
?0 
15 
10 
7 

Jo 
Jr 
Jo 

10 

Jo 
Jo 

JO 

Jo 
Jo 

10 

Jo 
Jo 
Jo 

10 
10 

Jo 
29 
2" 

27 

27 
27 
27 
27 
2" 
2» 
2» 
^^ 
25 
2' 
27 
I' 
1' 

10 
121 
572 
1.040 
1.529 
2.0«2 
2.5«1 
1.157 
1.766 
4.415 
5.112 

5<eo2 

6.676 
7.565 
•  .548 
9.640 
10.8118 
12.151 
11.1'5 
14.144 
15.239 
16.545 
17.828 
IS. 600 
19.512 
20'671 
22.014 
23.847 
25.02'' 
26.491 
28.422 
31.188 

25.5 
25.1 
71.5 
18.7 
15.7 
13.1 
11.2 
".2 
5.3 
l.« 
.2.2 
.6.9 
.12.5 
.18.8 
.26.3 
.35.0 
.44.3 
-55.2 
.60.1 
-65.6 
.70.6 
.75.7 
.76',» 
-73.9 
-68.5 
-62.9 
-57,6 
-53.4 
-51.1 
-46.7 
.42.6 
-3».2 

71.9 
21.0 
li.3 
13.9 
10.2 
6.0 
-.4 
.4.4 
•  ».l 
-12.4 
-18.0 
-72.J 
-27.6 
-3J.4 
-59.4 
.47.7 

09 
09 
09 
10 
10 
10 
09 
09 
11 
3' 
37 
31 
29 
2' 
2S 
2» 
2» 
27 
27 
27 
27 
2« 
26 
21 
10 
09 
0» 
09 
09 
09 
10 
09 

3<3 
4,3 
5.7 
5,5 
4,4 
4.2 
3,6 
7.1 
,5 
,3 
2,5 
1,9 
6.7 
a ,  a 
in.o 
13.0 
16.5 
l7.9 
l9.« 
1«.5 
15.9 
K.o 
3.5 
•  I 

2,7 
4,7 
8.9 

11.5 
l5.7 
16,4 
13.9 
7.7 

30 
27 
30 
30 
10 
10 
10 
30 
30 
10 
10 
50 
30 
10 
30 
10 
10 
10 
10 
10 
10 
10 
28 
2) 
77 
27 
77 
76 
75 
74 
73 
H 

a 

ioo 

165 
597 
1.050 
1.529 
2.031 
2.539 
3.117 
1.7o9 
4.341 
5.017 
5,743 
6.511 
7.192 
8.343 
9. 400 
10.6o7 
12.02" 
12.861 
13. "21 
14.937 
l*.3l" 
17.671 
1">486 
19.426 
20.555 
2l.93» 
21.787 
24.9J'> 
26.401 
2". 267 
30, 971 
13.181 

11.5 
15.6 
16.1 
13.6 
10.3 
7.0 
4.2 
1.0 

•  2.3 

•  5.8 
.9.9 

•  15.1 
-20.8 

•  2'. 2 
.34.3 
.42.6 
.51.8 
.39.3 
^60.5 
.60.7 
-67.7 
^65.8 
.66.0 

•  65.1 
-63.6 
.60.  1 
.57.3 

•  54.4 
.33.3 
.51.4 
-4". 4 
.41.7 
-J9.1 

11.4 
10.8 
7.0 
1.9 
1.2 
.7.7 
.8.9 
-14.0 

.l".o 
.21.1 

•  2».» 

•  29.9 

•  35.5 
.41.0 
.47,1 
-5o.o 

16 
20 
22 
22 
72 
22 
>J 
23 
24 
24 
»5 
25 
75 
|5 
75 
73 
76 
26 
76 
26 
26 
76 
26 
27 
»7 
»7 
29 
»9 
76 
27 
26 
»7 

12.6 

30 
29 
30 
Jo 
30 
Jo 
30 
30 
30 
30 
30 
30 
lo 
Jo 
Jo 
Jo 
30 
29 
29 
28 
27 
26 
25 
2* 
2* 
2* 
24 
24 
21 
21 
21 
11 

I.  022 

1.487 
1.978 
2. ♦95 
J. 0*1 
3.622 
♦  ■241 
4.904 
5.619 
6.393 
7.23S 
6.174 
9.216 
10.41* 

II.  618 
12.6"2 
13.6** 

i*.Soo 

16.211 
l7.6i3 
18.459 

i9,4?e 

70.579 
21.997 
21.610 
24.998 
76.436 
76,306 
10.995 

8.4 
8.6 
7.4 
5.3 
J. 3 
1.2 
.1.4 
.4.6 
.7.9 
.11.2 
.14.9 
.19.7 
.79.0 
.31.4 
.58.1 
.49.2 
.52,9 
.56,6 
.56.1 
.56,9 
•  57,3 
.59.2 
.58,6 
.56.6 
.58.5 
.56.3 
.56,  1 
.55,3 
.54.1 
.52.5 
-49.6 
.43.5 

I'l 
.0 
-2.1 
.3.1 
-7.2 
-10.6 
-13.1 
-13.7 
-l9.2 
.23.7 
.26.7 
.11.2 
.16.4 
.41.4 
.43.0 
.46.9 

Jl 

1? 
28 
29 
29 
29 
29 
29 
28 
29 
28 

28 
28 
28 
28 
28 
28 
28 
27 
27 
26 
28 
29 
JO 
28 
29 
31 
10 
27 

,7 
2.7 
4.9 
7.3 
8.8 
10.6 
12,6 
1».0 
14,8 
16.2 
18. 8 
20.9 
22.4 
23.8 
25.1 
27.2 
27.8 
27.2 
26.0 
22.1 
18,8 
15.1 
10. 1 
7.5 
5.5 
4,6 
1.4 
2.7 
2.5 
2.1 
1.8 

SO 

SO 
SO 
50 
10 
30 
10 
10 
10 
30 
30 
10 
10 
30 
30 
30 
30 
29 
29 
29 
29 
26 
27 
77 
26 
26 
25 
24 
7* 
74 
73 
17 

S 

128 
974 
1.0J9 
1.924 
7.031 
7.572 
5.1*2 
3.748 
4.395 
5.089 
5.838 
6.69o 
7.537 
8.520 
9.616 
10.672 
17.341 
13. 184 
14.128 
15.209 
16.497 
17.771 
18.546 
19,460 
20.571 
21.936 
21.771 
24.939 
26.191 
28.308 
31.032 
33.541 

24.4 
25.1 
l9.5 
16.5 
13.6 
11.' 
9.5 
6.9 
4.2 
.4 

.1.0 
.7.5 
.11.0 
.19.1 
.26.0 
.15.5 
.42.5 

•  54.2 
.60.8 
.67.5 
.71.6 
.77.9 
.77.4 
.71.7 
.67.4 
.63.2 
.59.9 
.55.9 
.51.0 
.48. 5 
.44.0 

•  40.5 

•  35.9 

21.0 
l9.7 
l7.6 
IJ.* 
10.4 
4,7 
..9 
.9.7 
-14.7 
.l".l 
-21.7 
-25.3 
-29.6 
-35.1 
-40.4 
-*6.8 

o7 
06 
06 
06 
06 
08 
08 
07 
o5 

09 
p9 

o9 
09 
09 
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1.05 

27  

(1.33) 

28  

1. 12 

29  

.  76 

.85 

.99 

1.12 

1.38 

(  .79) 

30  

.  79 

.89 

1.03 

1.21 

1.41 

Aver- 

ages 

.86 

.95 

1.09 

1.25 

1.42 

1. 19 

1. 10 

.99 

.86 

MADISON,  WI 


10  

15  

24  

26  

27  

29  

30  

Aver- 
ages 


.83 
.96 
.56 
1.02 
1.05 
.85 
.97 
.81 


1.24 
1.25 


S  1.11 

1.20 
1.18 
M  1.02 
S  1.14 
M  l.OI 


M  1.20 
1,25 


M  I.  17 
M  1.22 


M  1.00 
1.04 


OMAHA,  NE 


2.87  1.91 


NO  DATA  RECEIVED 


1.91        2.«7        3.82  4.78 


Date 

Sun's  zenith  distance 

A.M. 

P-M. 

78.7* 

75.7* 

7o.r 

60.0' 

60.0' 

707- 

7S.7' 

78.7' 

BLUE  HILL  OBSERVATORY,  MA 

Air  mass 

4.89 

3.92 

2.94 

1.96 

1.96 

2.94 

3.92 

4.89 

1  

.74 

.82 

.94 

1.08 

1.15 

1.02 

.86 

.73 

.66 

3  

1.01 

.88 

.81 

.67 

7  

.  70 

.78 

.90 

1.01 

9  

.74 

.82 

.91 

1.08 

1. 17 

10  

.  66 

.  74 

.  86 

'.at 

13  

.61 

.81 

.91 

1.03 

l!l2 

.95 

.  70 

!62 

15  

.72 

.80 

.90 

1.04 

.97 

.84 

.  72 

.64 

16  

.74 

.82 

.91 

1.03 

1. 15 

17  

1.12 

.92 

.80 

.70 

.62 

18  

.68 

.77 

.88 

1.01 

1. 14 

.93 

.73 

.65 

.57 

19  

.70 

.  79 

.88 

1.01 

1. 14 

.93 

.80 

20  

.90 

1.06 

.  71 

Aver- 

ages 

.69 

.  79 

.90 

1.02 

1.  13 

.94 

.82 

.72 

.64 

MAUNA  LOA  OBSERVATORY,  HA 


9  

11  

12  

13  

14  

15  

16  

18  

19  

20  

21  

22  

23  

25  

26  

27  

28  

30  

Aver- 
ages 


1.28 
1.15 


1.29 
1.20 


1.40 
1.39 
1.35 
1.27 
1.35 
1.38 

1.38 
1.38 
1.35 
1.36 
1.43 
1.44 
1.45 


1.32 
1.38 
1.35 
1.29 
1.32 
1.35 
1.32 
1.27 


1.50 
1.50 
1.47 
1.42 
1.47 
1.50 
1.51 
1.50 
1.50 
1.48 
1.48 
1.54 
1.56 
1.56 
1.53 
1.45 
1.47 
1.44 
1.46 
1.50 
1.47 
1.43 
1.44 
1.47 
1.43 
1.39 


1.68 
1.67 
1.58 


1.43 
1.49 
1.38 
1.43 

1.46 
1.52 
1.44 
1.55 

1.38 


1.27 
1.37 
1.30 
1.31 

1.33 
1.39 
1.33 
1.40 


TUCSON,  AZ 


4.64         3.71         2.78  1 


DATA  RECEIVED 


2.78        3.71  4.64 


-  36  - 


-  37 


REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply  to  the  period  24  hours  prior  to  time  of  ob- 

servat ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  dace  preceding;  that  shown.  (See  individual  Climatological  Data  for  times 
of  observations). 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,   using  a  ratio  of  1  inch  of  water  equivalent   to  every  10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated, 

B  Number  of  days  maximum  21.1*C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"  table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =     0.3048  meters 
*F.         =     9  X  *C  +  32 
5 

1  inch  "     25.4  millimeters 

1  mile  per  hour  »  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 

"  Includes  crop  damage. 

C  Crop  damage. 

*  No  occurrence  of  storms  or  unusual  weather  phenomena  reported, 
@  Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,   commonly  known  as  glaze. 

0  For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental  Data  Service,   NOAA ,   monthly  pub- 
lication STORM  DATA, 

t  No  Storm  Data  Report  received  for  this  State. 

O  Report  Incomplete. 


storm 

damages  are  placed  in  categories  varying  from  1  to  9  as  follows 

1 

Less  than  $50 

2 

$50  to  $500 

3 

$500  to  $5,000 

4 

$5,000   to  $50,000 

5 

$50,000   to  $500,000 

6 

$500,000  to  $5  Million 

7 

$5  Million  to  $50  Million 

8 

$50  Million  to  $500  Million 

9 

$500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1/  Flooding  continued  at  the  end  of  the  month, 
NA       Not  available. 

FLOOD  STAGE  DATA: 


ff  Highest  Stage  Observed 

1/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

E  Estimated 

P  I>rovisional   (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,   G.C.T,     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of  temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it   is  possi ble  for  temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  warmer  than  -40^C.     Observations  of  wind  speed  and  direction  are  sometimes   lost  due  to 
limiting  angles,   i.e.,   elevation  angles  less  than  6°   above  the  horizon,   or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,    they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;   dynamic  height   (geopotential)   in  units  of   .98  dynamic 
meter,    temperature  and  dew  point   in  degrees  Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second, 

*        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+         Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t         Dew  Point   temperatures  are  based  on  a  minimum  of  5  observations .     Therefore ,   due  to  the  lesser  number  of  Dew  Point  observat ions 

at  the  higher  levels  comparison  wi th  dry- bulb  temperatures  should  be  made  with  care .  Dew  Point  temperatures  replaced  Relative 
Humi dity  January  1967, 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Lansley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8,  No.   2,   page  63,  of  this  publication. 


() 

Clouds  Present 

DM 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

* 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

HS 

Slight  Haze 

M 

Moderate  Haze-indeter- 

BD 

Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

BN 

Blowing  Sand 

GF 

Ground  Fog 

K 

Smoke 

N 

Sand 

D 

Dust 

H 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

NET  RADIATION:  The  measurement  is  nvade  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming minus  the  total  out^^omg  radiation  of  all  wave  lengths. 


These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.   Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

TOTAL  OZONE  DATA :     The  spectrophotometer  measures  the  total  amount  of  ozone  in  the  atmosphere,   i.e.,    the  amount  contained  in  a  vertical  col- 
umn  of  air  extending  from  ground  level  to  the  top  of  the  atmosphere  in  the  vicinity  of   the  station.     The  amount  of  ozone  in  this  column 
(coded   ^    3  C  )   is  expressed  in  terms  of  a  thickness  of  a  layer  it  would  occupy  at  standard  temperature  and  pressure,  e.g.,  350  milli-atmo- 
cm  ozone  impl ies  an  ozone  layer  0.350  centimeter  thick.     The  code    ^  s  designates  the  type  of  measurement  made . 
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chart  1.  A.   Normal  Daily  Average  Temperature  ("F.  1941-70),  April. 


-  40  - 


Chart  II  A     Total  Precipitation  (Inches),  April  1977 


B     Percentage  of  Normal  Precipitation,  April  1977 
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CLIMATOLOGICAL  DATA 

NATIONAL  SUMMARY 
MAY  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Dr.  Richard  E.  Felch,  Climatologist 


HIGHLIGHTS:     Heavier  than  usual  rains  drenched  the 
central  Great  Plains  and  the  West  Coast.     Above  nor- 
mal precipitation  was  recorded  from  the  Pacific  to 
the  Rocky  Mountains.     Many  portions  of  Nebraska 
southward  to  Oklahoma  experienced  rain  between  5  and 
9  inches.     East  of  the  Mississippi  River,  drier  than 
normal  conditions  prevailed  except  along  the  south- 
ern Atlantic  Coast,  isolated  areas  of  New  England, 
and  the  extreme  southern  locales  of  Florida  and  Ala- 
bama.    May  weather  footnotes  included  rain,  rain, 

rain  a  11-hour  record  rainfall  of  11.59  inches  in 

Miami;  memories  of  winter — a  10- inch  snowfall  in 
parts  of  the  Northeast  on  the  10th;  and  twisters — 
30  tornadoes  tore  through  the  lower  half  of  the 
Plains  in  one  day. 

Temperatures  averaged  lower  than  normal  west  of  the 
Rockies,  in  southern  and  western  Texas,  and  through- 
out most  of  Florida.     The  remainder  of  the  Nation 
called  May  a  warm  month  as  the  mercury  climbed  high- 
er than  expected.     The  western  Great  Lakes,  Minne- 
sota, and  eastern  North  Dakota  hit  10  to  12°  depart- 
ures above  normal  May  temperatures.     Record  high 
readings  baked  Vermont,  New  York,  Michigan,  Indiana, 
and  Illinois.     It  was  the  warmest  May  ever  for 
Chicago,  and  Memphis  sweltered  through  a  new  May 
record  of  99°  on  the  30th. 

Early  May  precipitation  provided  a  rare  2  inches  of 
rain  to  southern  California.     Rain  slowed  some 
fieldwork  in  the  central  States,  but  the  first  week 
tally  sheet  showed  farmers  equal  to  or  ahead  of  last 
year's  planting.     Southern  Florida  was  extremely 
hard  hit  by  heavy  rain,  while  the  Panhandle  and 
north  central  areas  lacked  moisture.  Temperatures 


were  3  to  9°  above  normal  east  of  the  Rockies. 

The  second  full  week  in  May  showed  little  or  no  pre- 
cipitation from  Missouri  eastward  to  the  Atlantic 
Coast  and  southward  to  the  Gulf.     Once  again,  the 
western  United  States  received  some  rain,  giving 
slight  relief  to  the  dryness.     A  spring  snow  dumped 
a  blanket  over  parts  of  the  Northeast  while  Corn 
Belt  farmers  enjoyed  clear  weather  and  planted  with 
no  interruptions. 

Mid-May  rains  boosted  winter  wheat  condition  and 
growth  in  the  Great  Plains.     A  semi-stationary  high 
pressure  system  in  the  Southeast    held  back  storms 
which  moved  from  the  Rockies.     Soil  moisture  was 
adequate  only  in  the  Plains.     The  Great  Lakes  boiled 
over  as  temperatures  shot  up  21°  above  normal. 

More  rain  in  the  Plains  States  hampered  some  winter 
wheat  harvest  and  row  crop  planting  during  the  last 
week  of  May.  Temperatures  followed  a  familiar  pat- 
tern as  most  of  the  country  east  of  the  Rocky  Moun- 
tains soared  above  normal  readings. 

May  was  a  month  of  unstable  weather  for  the  major 
crop-producing  areas  of  the  Nation's  mid-section. 
Thunderstorms,  hail,  and  tornadoes  left  their  mark, 
but  planting  continued  at  a  healthy  pace.  Califor- 
nia's drought  condition  improved  a  bit  as  rangelands 
and  crops  received  some  moisture.    Winter  struck  a 
belated  blow  in  the  Northwest. 

Dry  days  during  mid-month  plagued  the  Southeast,  but 
some  locally  heavy  precipitation  fell  late  in  May. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


MAY  1977 


Temperature 

PrecipitAtion 

Monthly  extxemea 

MoDthly  extxemea 

STATE 

Station 

a 

"3 

otanon 

west 

"5 

otaDoQ 

GreatesI 

- 

Station 

Least 

£ 

Q 

o 

op 

In. 

In. 

Alabama 

4  Stations 

98 

31+ 

Hef lin 

34 

11 

Fort  Payne 

7 ,  27 

Wallace  2  E 

T 

Alaska 

Salcha 

83 

18 

Umiat 

-16 

1 

Mac  Leod  Harbor 

24  .  41 

Port  Clarence 

T 

Arizona 

5  Stations 

110 

31 

Fort  Valley 

11 

l&t 

Pierce  Ferry  17  SSW 

2  .  77 

19  Stations 

.00 

Arkansas 

West  Memphis 

106 

31 

2  Stations 

36 

12 

Bluff  City  3  SW 

3.97 

West  Memphis 

.  16 

California 

Death  Valley 

111 

31 

White  Mountain  2 

-  6 

18 

Lake  Arrowhead 

8.31 

4  Stations 

.00 

Colorado 

Uravan 

98 

3 1 

Climax 

5 

21 

Brandon 

6 . 59 

Georgetown 

.07 

Connecticut 

Hartford  WSO  AP 

93 

28+ 

Hautboy  Hill  Farm 

25 

15 

Mansfield  Hollow  Lake 

5 .  24 

Putnam  Lake 

1,49 

Delaware 

Milford  2  WSW 

95 

19+ 

Georgetown  5  SW 

35 

1 

Georgetown  5  SW 

2.21 

Wilmgton  Porter  Reservoir 

.85 

Florida 

2  Stations 

98 

26+ 

2  Stations 

43 

1 

Miami  12  SSW 

17.48 

Brooksville  Chin  Hill 

T 

Georgia 

2  Stations 

98 

20+ 

Blairsville  Exp  Station 

29 

10 

Ellijay 

7.07 

Patterson 

.  12 

Hawai 1 

Puukohola  Heiau  98.1 

93 

27 

Mauna  Loa  Slope  Obs 

31 

9 

Mount  Waialeale  1047 

44  .  10 

Pohakuloa  107 

.00 

Idaho 

Swan  Falls  Power  House 

99 

31 

3  Stations 

15 

5 

Pierce 

5 .  70 

2  Stations 

1.04 

Illinois 

Havana  Power  Station 

96 

19 

2  Stations 

28 

10 

Virginia 

8 . 92 

Olney  2  S 

.85 

Indiana 

Gary 

99 

28 

2  Stations 

29 

lOt 

North  Vernon  2  SW 

5.69 

Waterloo 

.70 

Humboldt 

94 

27 

Elkader  5  SSW 

28 

10 

Fort  Madison 

6.68 

Eldora 

1.30 

Kansas 

Hugoton 

94 

7 

Helton  4  NE 

38 

11 

Reading  2  N 

12  .  52 

Elkhart 

1.96 

Kentucky 

Fords  Ferry  Dam  50 

95 

16 

Baxter 

25 

11+ 

Rough  River  Dam 

4  .  25 

Wi lliamsburg 

.56 

Louisiana 

5  Stations 

99 

31+ 

Loganspor  t  4  ENE 

44 

11 

New  Roads  5  ESE 

5 .  70 

2  Stations 

.34 

Maine 

Orono 

99 

23 

Houlton  FAA  AP 

18 

1 

Machias 

3.01 

Caribou  WSO  AP 

.  74 

Maryland 

3  Stations 

94 

18 

Cumberland  2 

25 

8 

Mechanicsville  1  SE 

5.23 

2  Stations 

.48 

Massachusetts 

2  Stations 

95 

22+ 

Borden  Brook  Reservoir 

20 

4 

Chester  2 

6  . 07 

Nantucket  FAA  AP 

1.35 

Michigan 

3  Stations 

95 

28+ 

Herman 

16 

9+ 

Baraga  5  WNW 

3 . 62 

Owosso  Wastewater  Plant 

.07 

Minnesota 

2  Stations 

95 

19+ 

Tower  3  S 

16 

7 

New  London 

8 . 52 

Grand  Portage  R  S 

1.57 

Mississippi 

6  Stations 

100 

31 

Universi  ty 

36 

10 

Saucier  Exp  Forest 

8.70 

Cleveland 

.21 

Missouri 

Kennett  Radio  KBOA 

97 

30 

Berryman  6  NW 

28 

11+ 

Edgerton 

10.85 

Summersville 

.  32 

Montana 

Poplar 

98 

13 

Lakeview 

12 

5 

Hysham 

6 .  73 

Mac  Kenzie 

.82 

Nebraska 

Fort  Robinson 

92 

24 

Agate  3  E 

25 

5 

Clarkson 

1 1 . 09 

Kimball 

1.85 

Nevada 

Sunrise  Manr  Las  Vegas 

107 

31 

Mount  Rose  Bowl 

11 

7 

Lake  Valley  Steward 

4  .  70 

Searchlight 

.46 

New  Hampshire 

North  Conway 

95 

23 

Mount  Washington 

11 

9+ 

Mount  Washington 

3.  73 

Monroe  5  NNE 

.  71 

New  Jersey 

Tuckerton 

96 

18 

High  Point  Park 

23 

9 

Pottersville  2  NNW 

3.64 

Woods  town 

.63 

New  Mexico 

Jal 

103 

30 

Star  Lake 

15 

19 

Grenvi 1 le 

6.15 

12  Stations 

.00 

New  York 

2  Stations 

96 

21 

Old  Forge 

19 

8+ 

Kortright  2 

7.21 

Brock port  2  NW 

.29 

North  Carolina 

15  Stations 

95 

20+ 

Grandfather  Mountain 

24 

10 

Highlands  2  S 

9 . 84 

Greensboro  Pump  Station 

.  15 

North  Dakota 

Crosby 

97 

13 

Willow  City 

23 

2 

Fargo  WSO  AP 

7.30 

Drake  9  NE 

.92 

Ohio 

Toledo  Blade 

96 

21 

Carpenter  1  S 

22 

10 

Child  Meldahl  Dam 

4.21 

Garfield  Heights 

.35 

Oklahoma 

Walters 

104 

30 

Zoe  1  E 

37 

11 

Roosevel t 

14 . 98 

Daisy  2  E 

1.58 

Oregon 

2  Stations 

96 

31 

Ci'ater  Lake  NPS  Hq 

7 

6 

Brightwood 

10 . 64 

Sisters 

.49 

Pennsylvania 

Marcus  Hook 

96 

18 

Clermont  4  NW 

15 

8 

Connellsville  2  SSW 

4.85 

Beaver  town  1  NE 

.31 

Puerto  Rico 
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98 

31+ 

Adjuntas  Substation 

54 

4+ 

Pico  Del  Este 

16.28 

Hato  Arriba-Arecibo 

1.45 
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Providence  WSO  AP 

91 

17 

2  Stations 

32 

10+ 

Providence  WSO  AP 

3.43 

Block  Island  WSO  AP 

1.66 

South  Carolina 

Tilghman  For  Nursery 

99 

18 

2  Stations 

31 

10 

Summerville  3  NW 

7.  16 

Sullivans  Island 

.  55 

South  Dakota 

3  Stations 

92 

24+ 

Custer 

26 

5 

Mission 

8.26 

Hatertown  FAA  AP 

.89 

Tennessee 

Memphis  WSFO 

99 

30 

4  Stations 

29 

11+ 

Conasauga  2  N 

5.92 

Centerville  Water  Plant 

.67 

Texas 

Pecos 

107 

30 

Mar fa  2 

38 

21 

Mc  Lean  3  E 

14.62 

Sterra  Blanca 

.00 

Utah 

2  Stations 

100 

31 

2  Stations 

10 

18 

Upper  American  Fork  P  H 

7,79 

Mexican  Hat 

T 

Vermont 

4  Stations 

93 

2a+ 

Mount  Mansfield 

19 

8 

Chittenden 

3.57 

Burlington  WSO  AP 

.29 

Virginia 

3  Stations 

94 

18 

2  Stations 

23 

lOt 

Wakefield  1  NW 

7.66 

Winchester  1  N 

.48 

Virgin  Islands 

Alex  Hamilton  Field  FAA 

91 

23 

Cruz  Bay 

67 

8 

Cancel  Bay  Plantation 

3.  10 

Castle  Nugent 

.  25 

Washington 

6  Stations 

85 

31+ 

Rainier  Paradise  R  S 

17 

6+ 

Aberdeen  20  NNE 

9.76 

Richland 

.  29 

West  Virginia 

Ravenswood  Lock  Park 

95 

28 

Spruce  Knob 

18 

9 

Manning  ton  1  W 

5.41 

Mar  tins  burg  FAA  AP 

.37 

Wisconsin 

2  Stations 

93 

19+ 

Newald  4  N 

17 

9 

Stevens  Point 

5.94 

West  Allis 

.47 

Wyoming 

Torrington  Exp  Farm 

91 

25 

Merna 

8 

5 

Sheridan  Field  Station 

4.47 

Big  Piney 

.  10 
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HEATING  DEGREE  DAYS 


(Base 

65 

°F.) 

MAY 

1977 

State  and  Station 

Current 
season 

Normals 
July  through  this  month 

State  and  Station 

Current 
season 

Normals 
July  through  this  month 

State  and  Station 

Current 
season 

Normals 
July  through  this  month 

State  and  Station 

Current 
season 

Normab 
July  through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

ALABAMA 

IDAHO 

NEBRASKA 

TENNESSEE 

BIRMINCH4H 

5 

3482 

2844 

BOISE 

356 

6124 

5736 

GRAND  ISLAND 

15 

6075 

636! 

BRISTOL 

61 

5074 

4298 

HUNTSVILLE 

12 

3915 

3302 

LEWISTON 

266 

4946 

5380 

LINCOLN 

11 

6326 

6196 

CHATTANOOGA 

17 

4075 

3505 

MOBILE 

0 

2361 

1664 

poCatello 

406 

6975 

6925 

NORFOLK 

6 

6602 

69i,4 

KNOXVILLE 

33 

4121 

3478 

MONTGOMERY 

0 

3003 

2269 

NORTH  PLATTE 

81 

6707 

6578 

MEMPHIS 

4 

3400 

3227 

ILLINOIS 

OMAHA 

10 

6084 

5029 

NASHVILLE 

28 

4406 

3696 

ALASKA 

CAIRO  U 

13 

4399 

3633 

SCDTTSBLUFF 

84 

6005 

6683 

OAK  RIDGE 

6o 

4819 

3944 

ANCHORAGE 

SJ* 

8842 

10599 

CHICAGO  0  HARE 

115 

6833 

6452 

VALENTINE 

101 

7267 

7227 

ANNETTE 

462 

5995 

6735 

CHICAGO  MIDWAY 

107 

6789 

6101 

TEXAS 

BARRCH 

I'll? 

19453 

1930! 

MQLINE 

54 

6948 

6375 

NEVADA 

ABILENE 

0 

3197 

2510 

BARTER  ISLAND 

1346 

19575 

19067 

PEORIA 

60 

6773 

6081 

ELKO 

441 

6674 

7293 

AMARILLO 

22 

4562 

4173 

BETHEL 

906 

12466 

12B01 

ROCKFoRD 

73 

7529 

6810 

ELY 

614 

7670 

7!73 

AUSTIN 

0 

2273 

1737 

BETTLES 

66S 

14237 

15655 

SPRINGFIELD 

44 

6229 

5546 

LAS  VEGAS 

!6 

2185 

2601 

BROWNSVILLE 

0 

942 

550 

BIC  DELTA 

528 

11225 

13441 

RENO 

509 

!837 

5877 

CORPUS  CHRISTI 

0 

13*1 

930 

COLD  BAY 

7B9 

9082 

9277 

INDIANA 

WINNEMUCCA 

450 

6035 

5480 

DALLAS  FT  WORTH 

0 

2927 

2382 

Fairbanks 

500 

12519 

14134 

EVANSVlLLE 

32 

5263 

4624 

DEL  RIO 

0 

1928 

1523 

GULKANA 

6e9 

11206 

1360! 

FORT  WAYNE 

60 

6827 

6186 

NEW  HAMPSHIRE 

EL  PASO 

3 

32!6 

2678 

HOMER 

T12 

8492 

967! 

INDIANAPOLIS 

45 

6343 

5566 

CONCORD 

259 

8116 

7302 

GALVESTON 

0 

1724 

1224 

JUNEAU 

531 

7021 

8653 

SOUTH  Bend 

65 

6677 

6427 

MT  WASHINGTON  TBS 

8B7 

14071 

13269 

HOUSTON  InTERCON 

0 

2245 

1434 

KING  SALMON 

783 

10262 

11153 

LUBBOCK 

1 

3798 

3545 

KODIAK 

710 

7961 

8401 

IOWA 

NEW  JERSEY 

MIDLAND 

0 

3011 

2521 

KOTZEBUE 

1063 

14960 

15394 

BURLINGTON 

51 

6638 

6133 

ATLANTIC  CITY 

145 

5749 

4937 

PORT  ARTHUR 

0 

1983 

1518 

MC  ORATH 

729 

13646 

14202 

DES  MOINES 

25 

6465 

6684 

ATLANTIC  CITY  U 

154 

5236 

4576 

SAN  ANCELO 

0 

2742 

2240 

NOME 

988 

13214 

13740 

DUBUClUE 

93 

7690 

7226 

NEWARK 

69 

5553 

503* 

SAN  ANTONIO 

0 

2158 

1570 

ST.   PAUL  ISLAND 

889 

10358 

10396 

SIOUX  CITY 

24 

7024 

6920 

TRENTON  u 

100 

5376 

4947 

VICTORIA 

0 

1755 

1227 

TALKEETNA 

669 

10012 

11402 

WATERLOO 

86 

80!: 

7376 

WACO 

2 

2617 

2056 

UNALAKLEET 

886 

12739 

13532 

NEW  MEXICO 

WICHITA  FALLS 

1 

3399 

2904 

VALDEZ 

680 

8727 

10131 

KANSAS 

ALBUQUERQUE 

61 

4852 

4292 

YAKUTAT 

666 

7701 

9o7« 

CONCORDIA 

15 

5444 

5601 

CLAYTON 

94 

5170 

5169 

UTAH 

DODGE  CITY 

8 

4798 

5025 

ROSWELL 

0 

3521 

3597 

HILFORD 

391 

5559 

6330 

ARIZONA 

GOODLAND 

100 

!944 

6064 

SALT  LAKE  CITY 

30* 

5724 

J895 

FLAGSTAFF 

5*0 

6803 

7103 

tdPeka 

11 

!4B7 

5230 

NEW  YORK 

PHOENIX 

0 

1042 

1552 

WICHITA 

12 

4744 

4680 

ALBANY 

205 

7214 

5849 

VERMONT 

TUCSON 

9 

1630 

1752 

BINCHAMTON 

237 

7760 

7210 

BURLINGTON 

223 

flOl7 

7813 

WINSLOM 

1B9 

5363 

4719 

KENTUCKY 

BUFFALO 

207 

7281 

5859 

YUMA 

0 

885 

100! 

COVINGTON 

67 

61!8 

5061 

NEW  YORK  U 

100 

S40B 

4848 

VIRGINIA 

LEXINGTON 

52 

5419 

4721 

NEW  YORK  KENNEDY 

147 

5692 

5175 

LYNCHBURG 

56 

4641 

4233 

ARKANSAS 

LOUISVILLE 

36 

!016 

4640 

NEW  YORK  LA  GUARDIA 

115 

5359 

4909 

NORFOLK 

40 

3616 

3488 

FORT  SMITH 

9 

4093 

3336 

ROCHESTER 

204 

7038 

5573 

RICHMOND 

42 

4366 

3939 

LITTLE  ROCK 

10 

3423 

3354 

LOUISIANA 

SYRACUSE 

209 

7069 

5632 

ROANOKE 

56 

4887 

4307 

ALEXANDRIA 

0 

2543 

2200 

WALLOPS  ISLAND 

107 

*774 

4233 

CALIFORNIA 

BATON  ROUGE 

0 

2205 

1670 

NORTH  CAROLINA 

BAKERSFIELD 

37 

1819 

218! 

LAKE  CHARLES 

0 

2048 

1498 

ASHEVILLE 

66 

4797 

4223 

WASHINGTON 

BISHOP 

30'! 

4071 

4275 

NEW  ORLEANS 

0 

2023 

1465 

CAPE  HATTERAS  fl 

27 

3065 

2731 

OLYMPIA 

415 

5287 

5333 

BLUE  CANYON 

701 

4967 

5507 

shRevePdrt 

0 

2728 

2167 

CHARLOTTE 

36 

3897 

3218 

QUILLAYUT6 

*99 

9323 

5657 

EUREKA  U 

"lis 

4328 

438! 

GREENSBORO 

42 

4403 

3825 

SEATTLE 

345 

♦  272 

4594 

FRESNO 

98 

2452 

2641 

MAINE 

RALEIGH 

49 

4271 

3514 

SEATTLI-TACOMA 

320 

*082 

5018 

LONG  BEACH 

72 

1034 

1583 

CARIBOU 

406 

9893 

9462 

WILMINGTON 

27 

2982 

2433 

SPOKANE 

409 

6505 

6691 

LOS  ANGELES 

115 

1066 

1748 

Portland 

354 

7943 

7392 

STAMPEDE  PASS  R 

771 

8165 

8925 

LOS  ANGELES  U 

108 

913 

1220 

NORTH  DAKOTA 

WALLA  WALLA  U 

261 

*e*9 

4785 

HT  SHASTA  R 

562 

5718 

5712 

MARYLAND 

BISMARCK 

164 

8442 

8922 

YAKIMA 

371 

9616 

5915 

OAKLAND 

210 

2403 

279! 

BALTIMORE 

62 

4990 

4729 

FARGO 

74 

9082 

917* 

RED  BLUFF 

126 

2137 

2660 

WILLISTON 

149 

6455 

9026 

WEST  VIRGINIA 

SACRAMFNTO 

187 

2562 

2823 

MASSACHUSETTS 

BECKLEY 

U3 

5250 

5576 

SANOBEPG  R 

5*1 

4151 

4311 

BLUE  HILL  OBS  R 

214 

6664 

6261 

OHIO 

CHARLESTON 

81 

955* 

4580 

SAN  DIFGO 

B8 

820 

145! 

BOSTON 

158 

!696 

5594 

AKRON 

105 

6825 

5191 

ELKINS 

ISI 

6608 

5912 

SAN  FRANCISCO 

278 

2904 

2922 

WORCESTER 

244 

7296 

6767 

CINCINNATI  ABBF  OB 

47 

5650 

4837 

HUNTINGTON 

57 

9273 

4613 

SAN   FRANCISCO  U 

294 

2561 

2886 

CLEVELAND 

166 

6975 

611* 

PARKERSBURG  U 

62 

9725 

4809 

SANTA  MARIA 

298 

2571 

2886 

MICHIGAN 

COLUMBUS 

91 

6593 

5669 

STOCKTON 

100 

2328 

2791 

alPena 

294 

8403 

8366 

DAYTON  U 

63 

6423 

5628 

WISCONSIN 

DETROIT 

110 

6354 

6202 

MANSFIELD 

128 

7385 

5794 

GREEN  BAY 

I3l 

8526 

8007 

COLORADO 

DETROIT  METRO 

122 

6921 

6383 

TOLEDO 

135 

7238 

5349 

LA  CROSSE 

66 

7837 

7378 

ALAMOSA 

4l>0 

B894 

6438 

FLINT 

152 

7443 

6976 

YOUNGSTOWN 

148 

7245 

6384 

MADISON 

110 

6017 

7658 

COLORADO  SPRINGS 

192 

6204 

6370 

GRAND  RAPIDS 

106 

7287 

6757 

MILWAUKEE 

17J 

7655 

7354 

DENVER 

137 

5500 

5936 

HOUGHTON  LAKE 

199 

8519 

6227 

OKLAHOMA 

GRAND  JUNCTION 

94 

5513 

5!8! 

LANSING 

137 

7500 

6856 

OKLAHOMA  CITY 

7 

3843 

3595 

WYOMING 

PUEBLO 

44 

5430 

5356 

MARQUETTE  U 

239 

6464 

8l86 

TULSA 

1 

3932 

3680 

CASPER 

298 

7137 

7408 

MUSKEGON 

146 

7319 

6826 

CHEYENNE 

192 

7U5 

7099 

CONNECTICUT 

SAULT  STE  MARIE 

318 

9469 

8993 

OREGON 

LANDER 

161 

7430 

7719 

BRIDGEPORT 

160 

5728 

5437 

ASTORIA 

4!3 

4706 

5040 

SHERIDAN 

307 

7275 

7540 

HARTFORD 

130 

6337 

6326 

MINNESOTA 

BURNS  U 

551 

6651 

7007 

DULUTH 

242 

9706 

9562 

EUGENE 

417 

4626 

4606 

DELAWARE 

INTERNATIONAL  FALLS 

183 

10436 

10379 

MEDFORD 

3!9 

5010 

4836 

WILMINGTON 

107 

S447 

4940 

MINNEAPOLIS 

75 

7949 

8094 

PENDLETON 

301 

5080 

5170 

ROCHESTER 

90 

8420 

8149 

PORTLAND 

340 

4500 

465* 

DIST.OF  COLUMBIA 

ST  CLOUD 

112 

8923 

8783 

SALEM 

400 

4835 

*7l9 

WASHINGTON  DULLES 

90 

5451 

500! 

SEXTON  SUMMIT  R 

640 

5272 

5138 

WASHINGTON  NATIONAL 

32 

4435 

4211 

MISSISSIPPI 

JACKSON 

1 

2927 

2300 

PENNSYLVANIA 

FLORIDA 

MERIDIAN 

4 

3147 

2388 

ALLENTOWN 

127 

6050 

58o6 

APPALACHICULA  U 

0 

1986 

1361 

ERIE 

249 

7196 

5771 

DAYTONA  BEACH 

0 

1176 

897 

MISSOURI 

HARBISBURG 

106 

5716 

522* 

FORT  MYERS 

0 

616 

457 

COLUMBIA  REGIONAL 

40 

5872 

5067 

PHILADELPHIA 

73 

5342 

4665 

JACKSONVILLE 

0 

1995 

1327 

KANSAS  CITY 

22 

!5ei 

5149 

PITTSBURGH 

138 

6968 

5904 

KEY  WEST 

0 

95 

64 

ST  JOSEPH 

29 

!689 

5429 

PITTSBURGH  U 

94 

6167 

5266 

LAKELAND  U 

0 

940 

678 

ST  LOUIS 

36 

5514 

4740 

SCRANTON 

206 

6891 

5249 

MIAMI 

0 

271 

206 

SPRINGFIELD 

27 

5077 

4560 

WILLIAMSPORT 

119 

6331 

5958 

ORLANOP 

PENSACOLA 

0 

2262 

1576 

MONTANA 

RHODE  ISLAND 

TALLAHASSEE 

0 

2160 

1563 

BILLINGS 

258 

6434 

7134 

BLOCK  ISLAND 

278 

6270 

5669 

TAMPA 

0 

1011 

71B 

GLASGOW 

233 

8162 

8B1B 

PROVIDENCE 

176 

6282 

5936 

WEST  PALM  BEACH 

0 

404 

299 

GREAT  FALLS 

419 

6570 

7490 

HAVRE 

263 

7329 

8541 

SOUTH  CAROLINA 

GEORGIA 

HELENA 

443 

7236 

7996 

CHARLESTON 

17 

2663 

2146 

ATHENS 

10 

3495 

297! 

KALISPELL 

443 

7564 

8305 

CHARLESTON  U 

3 

2629 

1904 

ATLANTA 

11 

3632 

309! 

MILES  CITY 

171 

7237 

7772 

COLUMBIA 

20 

3102 

2598 

AUGUSTA 

13 

3071 

2547 

MISSOULA 

450 

7504 

7730 

GRNVLLE.SPRTNBRG 

19 

3624 

3163 

COLUMBUS 

0 

2694 

2378 

MACON 

0 

2826 

2240 

SOUTH  DAKOTA 

ROME 

19 

3861 

3342 

ABERDEEN 

63 

8106 

6524 

SAVANNAH 

2 

2441 

1952 

HURON 

61 

7926 

7983 

RAPID  CITY 

165 

6676 

7190 

SIOUX  Falls 

38 

7629 

7773 
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COOLING  DEGREE  DAYS 


State  and  station 

Cunent 
season 

Normals  Januaiy 
through  this  month 

State  and  station 

Current 
season 

Koimals  January 
thiough  this  month 

otate  and  stahon 

Current 
season 

Nonnals  January 
through  this  mon& 

State  and  stataon 

Current 
season 

Normals  January 
through  this  month 

This  month 

Period  Januaiy 
through  this  month 

This  month  1 

Period  Januaiy 
through  this  month 

This  mooth 

Period  Jamjaxy 
through  this  month 

■3 
o 
B 

■1 
|S 

Period  January 
through  this  month 

ALABAHA 

HAHAI I 

NEBRASKA 

SOUTH  CAROLINA 

8IRMINGHAH 

241 

352 

297 

HILU 

307 

1392 

1033 

GRAND  ISLAND 

85 

109 

59 

CHARLESTON 

263 

425 

34  3 

HUNTSVILLE 

222 

301 

247 

HONOLULU 

396 

1676 

1341 

LINCOLN 

124 

138 

81 

CHARLESTON  U 

314 

519 

407 

MOBILE 

333 

543 

530 

KAHULUI 

343 

1396 

1204 

NORFOLK 

101 

131 

48 

COLUMBIA 

257 

423 

319 

MONTGOHEKY 

30B 

448 

384 

LIHUE 

326 

1366 

1158 

NORTH  Platte 

26 

28 

36 

GRNVLLE-S9RTNBRG 

226 

273 

193 

OMAHA 

179 

224 

96 

ALASKA 

IDAHO 

SCOTTSBLUFF 

45 

51 

16 

SOUTH  DAKOTA 

ANCHORAGE 

0 

0 

0 

BOISE 

10 

30 

17 

VALENT INE 

46 

49 

22 

ABERDEEN 

65 

94 

15 

ANNETTE 

0 

0 

0 

LEWISTDN 

10 

44 

18 

HURON 

79 

93 

25 

BARRON 

0 

0 

0 

POCATeLLO 

1 

1 

7 

NEVADA 

RAPID  CITY 

2  J 

25 

IS 

BARTER  ISLAND 

0 

0 

0 

ELKO 

3 

3 

0 

SIOUX  FALLS 

101 

112 

32 

BETHEL 

0 

0 

0 

ILLINOIS 

ELY 

0 

0 

0 

SETTLES 

0 

0 

0 

CAIRO  U 

326 

439 

222 

LAS  VEGAS 

149 

310 

372 

TENNESSEE 

BIG  DELTA 

0 

0 

0 

CHICAGO  0  HARE 

191 

230 

35 

RENO 

6 

6 

6 

IBRISTOL 

124 

148 

105 

COLO  BAV 

0 

0 

0 

[CHICAGO  MIDWAY 

244 

283 

53 

WINNEMUCCA 

4 

4 

11 

CHATTANOOGA 

194 

263 

207 

FAIRBANKS 

0 

0 

0 

HOLINE 

182 

226 

63 

KNOXVILLE 

168 

264 

208 

GULKANA 

0 

0 

0 

PEORIA 

176 

218 

76 

NEW  HAMPSHIRE 

MEMPHIS 

362 

508 

264 

HOMER 

0 

0 

0 

rockfqro 

180 

211 

41 

CONCORD 

57 

62 

8 

NASHVILLE 

253 

336 

201 

JUNEAU 

0 

0 

0 

SPRINGFIELD 

238 

314 

88 

HT  WASHINGTON  OBS 

0 

0 

0 

OAK  RIDGE 

109 

116 

163 

KING  SAIHON 

0 

0 

0 

KODIAK 

0 

0 

0 

INDIANA 

NEW  JERSEY 

TEXAS 

KOTZEBUE 

0 

0 

0 

EVANSVILLE 

255 

325 

142 

ATLANTIC  CITY 

51 

68 

29 

ABILENE 

267 

301 

379 

MC  GRATH 

0 

0 

0 

FQRT  WAYNE 

177 

218 

48 

ATLANTIC  CITY  U 

37 

43 

13 

AMARILLO 

100 

110 

119 

NOME 

0 

0 

0 

INDIANAPOLIS 

226 

274 

78 

NEWARK 

111 

135 

47 

AUSTIN 

324 

459 

544 

ST.   PAUL  ISLAND 

0 

0 

0 

SOUTH  BEND 

206 

253 

40 

TRENTON  U 

102 

130 

49 

BROWNSVILLE 

476 

981 

1096 

TALKEETNA 

0 

0 

0 

CORPUS  CHRtSTI 

435 

767 

637 

UNALAKLEET 

0 

0 

0 

IOWA 

NEW  MEXICO 

DALLAS  FT  WORTH 

39l 

492 

355 

VALDEt 

0 

0 

0 

BURLINGTON 

167 

216 

78 

ALBUOUEROUE 

44 

44 

73 

DEL  RID 

334 

525 

753 

YAKUTAT 

0 

0 

0 

DES  HDINES 

172 

220 

59 

CLAYTON 

16 

16 

17 

EL  PASD 

l86 

225 

289 

DUBUDUE 

103 

129 

30 

ROSHELL 

269 

303 

154 

GALVESTON 

350 

535 

59« 

ARIZONA 

SIDUX  CITY 

102 

123 

68 

HOUSTON  INTERCON 

302 

442 

587 

FLAGSTAFF 

0 

0 

0 

WATERLOO 

107 

116 

37 

NEW  YORK 

LUBSOCx 

221 

240 

187 

PHOENIX 

33« 

690 

531 

ALBANY 

66 

74 

27 

MIDLAND 

359 

389 

324 

TUCSON 

198 

336 

392 

KANSAS 

BINGHAMTON 

96 

73 

13 

PORT  ARTHUR 

39l 

582 

553 

HINSLOH 

IB 

20 

61 

CONCORDIA 

113 

127 

94 

BUFFALO 

68 

80 

14 

SAN  ANGELO 

333 

406 

480 

YUMA 

239 

527 

744 

DODGE  CITY 

132 

157 

98 

NEW  YORK  U 

110 

135 

54 

SAN  ANTONIO 

311 

464 

596 

GOODLAND 

9 

16 

27 

NEW  YORK  KENNEDY 

51 

56 

27 

VICTORIA 

376 

606 

666 

ARKANSAS 

tqReka 

176 

216 

125 

NEW  YORK  LA  GUARDIA 

93 

103 

46 

WACO 

366 

487 

464 

FORT  SMITH 

250 

310 

238 

WICHITA 

152 

174 

155 

ROCHESTER 

80 

99 

22 

WICHITA  FALLS 

254 

292 

352 

LITTLE  ROCK 

287 

361 

223 

SYRACUSE 

71 

64 

18 

KENTUCKY 

UTAH 

CALIFORNIA 

COVINGTON 

171 

200 

90 

NORTH  CAROLINA 

MILFORO 

2 

2 

10 

BAKERSFIELD 

U3 

240 

248 

LEXINGTON 

206 

269 

118 

ASHEVILLE 

59 

61 

66 

SALT  LAKE  CITY 

2 

14 

30 

B  iSHOP 

18 

23 

77 

LOUISVILLE 

234 

298 

122 

CAPE  HATTERAS  R 

177 

237 

126 

BLUE  CANYON 

1 

1 

0 

CHARLOTTE 

191 

243 

186 

VERMONT 

EUREKA  U 

0 

0 

0 

LOUISIANA 

GREENSBORO 

175 

228 

146 

BURL INGTON 

75 

82 

IS 

FRESNO 

60 

122 

166 

ALEXANDRIA 

367 

543 

366 

RALEI&H 

162 

236 

15D 

LONG  BEACH 

26 

50 

66 

BATON  ROUGE 

337 

529 

524 

WILMINGTON 

234 

380 

276 

VIRGINIA 

LOS  ANGELES 

0 

17 

38 

LAKE  CHARLES 

343 

514 

963 

LYNCHBURG 

129 

1T2 

99 

LOS  ANGELES  U 

18 

90 

110 

NEW  ORLEANS 

345 

623 

568 

NORTH  DAKOTA 

NORFOLK 

145 

231 

124 

MT  SHASTA  R 

0 

0 

8 

SHREVERDRT 

289 

393 

420 

BISMARCK 

70 

73 

11 

RICHMOND 

146 

236 

129 

OAKLAND 

0 

2 

0 

FARGO 

129 

135 

11 

ROANOKE 

156 

193 

93 

RtO  BLUFF 

46 

100 

192 

MAINE 

WILLISTDN 

74 

74 

7 

WALLOPS  ISLAND 

63 

69 

57 

SACRAMENTO 

19 

31 

124 

CARIBOU 

52 

52 

0 

SANOBERG  R 

10 

U 

0 

PORTLAND 

32 

33 

0 

OHIO 

WASHINGTON 

SAN  DIEGO 

1 

17 

51 

jAKRON 

131 

166 

36 

OLYMPIA 

0 

0 

SAN  FRANCISCO 

0 

0 

0 

MARYLAND 

iCINCINNATI  ABBE  OB 

205 

263 

U7 

OUILLAYUTE 

J: 

0 

0 

SAN  FRANCISCO  U 

0 

0 

0 

BALTIMORE 

124 

171 

70 

CLEVELAND 

74 

100 

37 

SEATTLE 

0 

6 

SANTA  MARIA 

0 

0 

0 

ICQLUMBUS 

151 

183 

55 

SEATTLE-TACOHA 

0 

0 

STOCKTON 

46 

101 

95 

MASSACHUSETTS 

'DAYTON  U 

188 

228 

66 

SP3KANE 

2 

20 

8 

BLUE  HILL  OBS  R 

48 

56 

10 

Imansfield 

84 

102 

52 

STAMPEDE  PASS  R 

2 

0 

COLORADO 

BOSTON 

92 

106 

20 

Itoleoo 

95 

132 

37 

WALLA   WALLA  U 

30 

39 

ALAMOSA 

0 

0 

0 

WORCESTER 

37 

43 

10 

VOUNGSTOWN 

80 

112 

29 

YAKIMA 

0 

5 

19 

COLORAnO  SPRINGS 

0 

0 

6 

DENVER 

U 

13 

0 

MICHIGAN 

OKLAHOMA 

WEST  INDIES 

GRAND  JUNCTION 

60 

76 

47 

ALPENA 

36 

36 

6 

OKLAHOMA  CITY 

170 

216 

191 

SAM  JUAN  P.R. 

499 

2123 

1775 

PUEBLO 

57 

58 

33 

DETROIT 

137 

170 

33 

TULSA 

248 

339 

205 

DETROIT  METRO 

108 

133 

30 

WEST  VIRGINIA 

CONNECTICUT 

FLINT 

86 

98 

21 

OREGON 

BEtKLEY 

58 

70 

24 

BRIDGEPORT 

24 

24 

17 

GRAND  RAPIDS 

137 

156 

25 

ASTORIA 

0 

0 

0 

CHARLESTON 

14B 

216 

lie 

HARTFOSO 

93 

110 

18 

HOUGHTON  LAKE 

61 

61 

11 

BURNS  U 

3 

3 

5 

ELKINS 

26 

33 

25 

LANSING 

124 

143 

26 

EUGENE 

0 

0 

0 

HUNTINGTON 

l73 

264 

120 

DELAHAHE 

marouette  U 

44 

44 

0 

MEOFORD 

2 

4 

11 

PARKERSBURG  U 

163 

211 

94 

HILMINGTDN 

80 

105 

48 

MUSKEGON 

95 

99 

18 

PENDLETON 

3 

19 

18 

SAULT  5TE  MARIE 

19 

19 

0 

PORTLAND 

0 

0 

7 

WISCONSIN 

DIST.DF  COLUMBIA 

SALEM 

0 

0 

7 

GREEN  BAY 

87 

92 

12 

WASHINGTON  DULLES 

81 

116 

57 

MINNESOTA 

SEXTON  SUMMIT  R 

0 

0 

0 

LA  CROSSE 

145 

186 

38 

WASHINGTON  NATIONAL 

177 

236 

116 

OULUTH 

12 

12 

0 

MADISON 

123 

147 

18 

INTERNATIONAL  FALLS 

65 

65 

0 

PACIFIC  AREA' 

MILWAUKEE 

65 

77 

13 

FLORIDA 

MINNEAPOLIS 

145 

157 

26 

GUAM  TAGUAC  R 

438 

1948 

19B5 

APPALACMICOLA  U 

258 

425 

528 

ROCHESTER 

83 

101 

19 

JOHNSTON 

440 

1918 

1857 

WYOMING 

oaytona  beach 

31D 

684 

650 

ST  CLOUD 

101 

106 

14 

KOROR  R 

563 

2596 

2475 

CASPER 

0 

6 

FORT  MYERS 

346 

783 

1000 

KWAJALEIN 

526 

2575 

2504 

CHEYENNE 

0 

0 

JACKSONVILLE 

255 

478 

526 

MISSISSIPPI 

MAJURO 

476 

2411 

2434 

LANDER 

0 

0 

KEY  WEST 

446 

1390 

1592 

JACKSON 

331 

462 

408 

PAGO  PAGO 

454 

2479 

2303 

SHERIDAN 

3 

7 

LAKELAND  U 

362 

820 

861 

MERIDIAN 

250 

323 

395 

PONAPE  R 

511 

2561 

2372 

MIAMI 

381 

1145 

1181 

TRUK  MDEN  ISLAND 

534 

2553 

2446 

ORLANOn 

324 

712 

615 

MISSOURI 

WAKE 

PENSACnLA 

300 

495 

563 

COLUMBIA  REGIONAL 

140 

154 

120 

YAP  R 

508 

2466 

2429 

Tallahassee 

249 

459 

527 

KANSAS  CITY 

154 

193 

132 

TAMPA 

364 

803 

869 

ST  JOSEPH 

139 

175 

116 

PENNSYLVANIA 

west  palm  beach 

376 

1058 

1052 

ST  LOUIS 

231 

302 

154 

ALLENTOWN 

99 

116 

38 

SPRINGFIELD 

161 

179 

127 

ERIE 

52 

63 

13 

GEORGIA 

HARRISBURG 

95 

118 

69 

ATHENS 

215 

295 

224 

MONTANA 

PHILADELPHIA 

104 

146 

67 

ATLANTA 

171 

225 

193 

BILLINGS 

7 

7 

8 

PITTSBURGH 

83 

100 

46 

AUGUSTA 

250 

360 

309 

GLASGOW 

34 

35 

9 

scranton 

57 

72 

30 

COLUMBUS 

302 

475 

360 

GREAT  FALLS 

0 

0 

0 

WILLIAMSPORT 

91 

109 

43 

HACON 

296 

457 

418 

HAVRE 

4 

4 

6 

ROME 

190 

277 

181 

HELENA 

0 

0 

0 

RHODE  ISLAND 

SAVANNAH 

289 

491 

428 

KALI5PELL 

0 

2 

0 

BLOCK  ISLAND 

3 

3 

0 

MILES  CITY 

66 

74 

19 

PROVIDENCE 

68 

73 

8 

MISSOULA 

1 

1 

0 
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STORM  SUMMARY 


TORNADOES 


HAILSTORMS 


WINDSTORMS 


@HEAVY  SNOWSTORMS 
AND  BLIZZARDS 


I  ALL  OTHER 


Alabama 
Alaska 

Arizona  • 

Arkansas 

California 

Colorado 
Connect Icut 
Delaware 
Florida 
Georgia 

Hawaii  * 

Idaho  * 

Illinois 

Indiana 

Iowa 

Kansas 
Kentucky 
Louisiana 
Maine 

Maryland  &  DC 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 
Nebraska 

Nevada  * 
New  Hampshire  * 
New  Jersey  * 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

Oklahoma 

Oregon 

Pacific 

Pennsylvania 

Puerto  Rico  ♦ 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

Utah  * 

Vermont 

Virginia 

Virgin  Islands  ♦ 
Washington  t 

West  Virginia 

Wisconsin 

Wyoming 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


MAY  1977 


Herbert  J.  Thompson,  Office  of  Hydrology 


The  most  serious  flooding  during  May  occurred  in 
western  Oklahoma  where  widespread  flash  and  small 
stream  flooding  caused  losses  in  excess  of  $12  mil- 
lion and  2  deaths.     A  record  stage  occurred  on  the 
North  Fork  of  the  Red  River  at  Carter,  OK.  Wide- 
spread flash  flooding  also  occurred  in  central  Ne- 
braska and  southern  Kansas.*  Among  other  communities 
affected  by  flash  flooding  were  Washburn,  lA,  Chey- 
enne, WY,  Ault,  CO,  and  Miami,  TX,  as  well  as  several 
communities  in  the  Salt  Fork  of  the  Brazos  River 
Basin  in  Texas. 


FLOOD  EVENT 


The  highest  crest  stage  since  1973  occurred  on  the 
Lumber  River  in  North  Carolina  with  significant  da- 
mage.    In  Alaska  the  ice  went  out  with  serious  flood- 
ing along  the  Yukon  and  Kuskokwim  Rivers  and  minor 
flooding  on  several  other  streams.     Flooding  contin- 
ued from  April  on  several  West  Gulf  Drainage  streams 
in  Texas . 


Preliminary  Estimate 
Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 


ATLANTIC  SLOPE  DRAINAGE 


The  only  flooding  along  the  Atlantic  Coast  occurred  in  the  0  N.A. 

southern  portion  of  the  drainage.     Significant  rainfall  oc- 
curred daily  from  the  22d  to  the  29th  over  southeastern 
North  Carolina  and  northeastern  South  Carolina.     Totals  for 
the  period  averaged  about  8  inches  over  the  Lumber  and 
Little  Pee  Dee  Basins,  with  official  amounts  of  4.5  inches 
in  24  hours  on  the  24th-25th  and  unofficial  reports  of  up 
to  10  inches  in  24  hours.     The  Lumber  River  crested  5  feet 
over  flood  stage  at  Lumberton,  NC,  closing  factories,  schools, 
and  roads  and  forcing  the  evacuation  of  a  number  of  homes. 
This  was  the  worst  flooding  since  1973  on  the  Lumber  River. 
Only  minor  flooding  occurred  along  the  Little  Pee  Dee  River. 
The  flooding  on  the  lower  Savannah  River  which  began  early 
in  March  ended  on  May  1.     Losses  were  listed  in  the  April 
report . 


EAST  GULF  OF  MEXICO  DRAINAGE 


Rainfall  was  generally  well  below  normal  with  some  stations  0  N.A. 

reporting  only  10%  of  normal.     Streamflow  was  low  and  in 
some  cases  approached  late  summer  levels.     The  only  flood- 
ing reported  during  the  month  was  on  the  lower  Pearl  River 
which  had  been  in  progress  since  late  February  and  ended  by 
May  3. 


UPPER  MISSISSIPPI  BASIN 


No  stream  flooding  occurred  in  the  Basin.     Rainfall  was  0  N.A. 

generally  below  normal  except  for  an  area  from  the  upper 
Minnesota  River  into  southwest  Wisconsin,  which  had  2  to  4 
inches  above  normal.     Sub-surface  soil  moisture  was  very 
deficient  over  most  of  the  area,  and  there  was  little  run- 
off from  rainfall.     Streamflow  was  generally  below  normal. 
A  rare  rainfall  event  occurred  near  Waterloo,  lA,  on  the 
26th  where  torrential  rains  fell  between  1:30  and  3:30  p.m. 
causing  considerable  crop  damage  and  flooding  a  motel  and 
business  office  near  Washburn,  lA.     A  poststorm  survey  de- 
termined a  maximum  amount  of  over  7  inches  one  mile  north 
of  Washburn.     If  this  amount  of  rain  all  fell  during  the 
two-hour  period  it  is  about  twice  the  amount  which  would 
be  expected  from  a  100-year  recurrence  interval  storm  and 
itself  would  have  a  recurrence  interval  of  several  hundred 
years. 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


MAY  1977 


FLOOD  EVENT 

UPPER  MISSISSIPPI  BASIN-Cont'd 

Major  flash  flooding  was  reported  in  Scott  County,  IL,  af- 
fecting 39,500  acres.     Losses  estimated  by  the  Corps  of 
Engineers  include:     $370,000  to  roads,  $1,510,000  to  crops, 
and  $1  million  urban.     No  reporting  stations  exceeded  flood 
stage. 

MISSOURI  RIVER  BASIN 

Flash  flooding  occurred  on  the  south  edge  of  Cheyenne,  WY, 
on  the  1st,  as  a  wall  of  water  4  to  5  feet  high  moved  down 
the  hills  flooding  U.S.  Highway  85  to  a  depth  of  9  feet  and 
the  flood  plain  of  Crow  Creek  to  a  depth  of  1  to  2  feet. 
Although  the  official  rainfall  measurement  at  Cheyenne  was 
1.5  inches,  an  unofficial  measurement  of  3  inches  in  the 
affected  area  was  reported.     No  streams  were  involved.  The 
flooding  was  entirely  from  surface  flow.     Mud  and  water 
damage  occurred  to  contents  of  buildings  in  the  area. 

Severe  flash  flooding  occurred  around  Ault,  CO,  the  1st. 
The  observer  at  Ault  reported  3.5  inches  of  rain  in  40 
minutes.     This  is  probably  a  record  rainfall  for  that 
period  of  time  and  locality.     Roads,  bridges,  and  crops 
were  damaged. 

In  Nebraska,  May  was  much  wetter  than  normal  with  8  to  10 
inch  monthly  rainfall  totals  recorded  at  some  points  in  the 
central  and  eastern  portions  of  the  State.     Heavy  cloud- 
burst type  of  rain  with  amounts  of  3  to  4  inches  caused 
extensive  county  road  and  bridge  damage  in  Cherry,  Blaine, 
and  Brown  Counties  on  the  6th-7th.     Basements  were  flooded 
in  the  Elsmere  and  Perdum  areas.     Flooding  occurred  along 
Goose  Creek  on  the  6th-10th  but  no  stage  reports  are  re- 
ceived from  this  stream.     Minor  flooding  was  reported  along 
the  Wood  and  South  Loup  Rivers  6n  the  9th  and  in  the  Elkhorn 
Basin  on  the  27th.     County  roads,  bridges,  and  approaches 
were  washed  out  in  Box  Butte  County  on  the  26th  with  base- 
ment flooding  in  Hemingford. 

In  Kansas  dry  soils  prevented  any  serious  flooding  although 
widespread  heavy  rainfall  occurred  during  the  last  half  of 
the  month.     On  the  16th-17th  amounts  of  up  to  5  inches  fell 
over  eastern  Kansas.     A  sharp  rise  on  the  Marmaton  River 
crested  below  flood  stage.     On  the  19th  amounts  of  2  to 
over  6  inches  occurred  in  12  hours  over  northeast  and  north 
central  Kansas.     Widespread  flash  flooding  was  reported  in 
Nemaha,  Riley,  Shawnee,  Pottawatomie,  Washington,  and  Wau- 
baunsee  Counties.     However,  none  of  the  larger  streams  in 
the  area  exceeded  flood  stage,  although  the  Black  Vermillion 
River  was  reported  3.5  feet  over  bankfull  near  Centralia. 
Significant  crop  and  road  damage  was  reported  near  Eskridge. 
Near  the  end  of  the  month  amounts  up  to  2.5  inches  fell  over 
central  Kansas.     With  soils  now  near  saturation  a  crest 
nearly  3  feet  over  flood  stage  occurred  on  Lyons  Creek  near 
Woodbine  and  minor  flooding  was  reported  at  Paxico  on  Mill 
Creek. 


Lives 
Lost 


Preliminary  Estimate 
of  Property  Damage 
(thousands  of  dollars) 


2,880 


100 


750 


N.A. 


N.A. 


WHITE  BASIN 

The  only  flooding  was  on  the  Cache  River  which  continued  0  N.A. 

from  late  April  and  lasted  until  the  6th. 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


MAY  1977 


Preliminary  Estimate 
Lives         of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


ARKANSAS  -  RED  RIVER  BASINS 


Rainfall  was  much  above  normal  over  the  middle  portion  of 
the  Arkansas  Basin  and  upper  Red  River  Basin  in  the  Texas 
Panhandle,  western  Oklahoma  and  southern  Kansas.  Monthly 
totals  ranged  up  to  at  least  300%  of  normal  in  the  western 
portion  of  the  area  with  the  greatest  amount  being  14.0 

inches  at  Allison,  TX.     These  storms  produced  widespread  ' 
flash,  urban,  and  small  stream  flooding  but  most  larger 
streams  crested  below  flood  stage  or  recieved  only  minor 
flooding.     Many  headwater  reservoirs  in  the  area  filled  from 
near  empty  to  above  normal  levels. 

In  southern  Kansas  flooding  began  on  the  1st  when  Great  0  N.A. 

Bend  received  3  inches  of  rain  in  one  hour  causing  exten- 
sive street  flooding.     On  the  9th,  rains  of  up  to  6  inches 
occurred  in  Barton  and  Rush  Counties.     Heavy  rains  of  3  to 
4  inches  fell  over  south  central  Kansas  on  the  20th-21st, 
and  on  the  22d  rains  of  2.5  to  over  4  inches  over  the  same 
general  area,  closing  many  roads  between  Greensburg  and 
Mullinsville  and  Highway  59  near  Kingman  where  some  people 
were  evacuated.     The  South  Fork  Ninnescah  River  crested 

2  feet  over  flood  stage  at  Murdock  and  1  to  3  feet  of 
flooding  occurred  along  the  Chikaskia  River. 

During  the  period  of  the  16th-23d  numerous  reports  of  6  to  2  12,000 

8  inch  rainfalls  in  3  hours  or  less  were  received  from  com- 
munities along  a  100-mile  wide  path  from  southwestern  Okla- 
homa into  south  central  Kansas.     Severe  flooding  occurred 
on  numerous  small  streams  in  seven  counties.     Estimates  of 
losses  to  roads  and  bridges  were  between  $1  and  2  million 
for  each  of  the  affected  counties.     Losses  of  more  than  a 
million  dollars  were  reported  to  flood  control,  drainage, 
water  supply  and  other  structures  in  Oklahoma  City  and  its 
suburban  areas.     Kingfisher  Creek  crested  more  than  a  foot 
over  flood  stage  at  Kingfisher,  OK,  blocking  State  Highway 

3  and  U.S.  Highway  81  and  affecting  150  residences.  Two 
flood-related  deaths  occurred  when  an  auto  drove  into  a 
washed  out  culvert  near  Binger,  OK.    Up  to  2  feet  of  flood- 
ing occurred  along  the  Cimarron  River  and  the  Little  River 
crested  more  than  4  feet  over  flood  stage  at  Tecumseh,  OK. 
In  the  Red  Basin  a  record  stage  of  15.0  feet  was  reached  on 
the  North  Fork  of  the  Red  at  Carter,  OK,  exceeding  the  pre- 
vious record  of  May  1959  by  1.6  feet.     This  abnormally  high 
stage  was  caused  by  backwater  from  debris  lodged  against  a 
bridge  below  the  gage.     This  backwater  caused  an  erroneous 
estimate  of  inflow  into  Altus  Reservoir  necessitating  high 
releases  from  the  reservoir  with  more  than  6  feet  of  flood- 
ing downstream  at  Headrick,  OK.     Along  the  Washita  River  the 
most  severe  flooding  occurred  in  the  upper  reach  with  three 
periods  of  flooding  and  crests  up  to  8  feet  over  flood 
stage.     Less  serious  flooding  occurred  downstream  on  the 
Washita . 


Severe  flooding  occurred  in  Roberts  County,  Texas,  as  a  0  N.A. 

result  of  8  to  10  inch  rains  on  the  17th-20th.     The  area 
around  Miami,  TX,  was  hardest  hit  with  flooding  along  Coon 
Hollar  and  Red  Deer  Creeks.     Numerous  county  road  crossings 
were  destroyed  or  heavily  damaged  as  well  as  range  land, 
stock  fences,  and  some  bridges  and  underpasses  along  the 
Santa  Fe  Railroad.     An  earth  fill  conservation  dam  on  Coon 
Hollar  Creek  spilled  for  the  first  time  since  its  construc- 
tion in  1962  and  suffered  severe  damage  from  settling  but 
did  not  fail  as  emergency  measures  were  taken  to  lower  the 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


MAY  1977 


FLOOD  EVENT 

ARKANSAS  -  RED  RIVER  BASINS-Cont 'd 

spillway  and  reduce  pressure  on  the  dam.     The  Canadian  River 
crested  above  flood  stage  three  times  on  successive  days  at 
Canadian,  TX,  by  amounts  of  up  to  a  foot  over  flood  stage. 


Preliminary  Estimate 
Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 


WEST  GULF  OF  MEXICO  DRAINAGE 

Flooding  on  larger  streams  in  this  area  was  generally  a  con-  0  N.A. 

tinuation  of  that  which  resulted  from  heavy  rains  in  April. 

Streams  affected  included  the  Mermentau  River  in  Louisiana 

and  portions  of  the  Sabine,  Angelina,  Neches,  Trinity,  and 

lower  Guadalupe  and  Nueces  Rivers  in  southern  Texas.  Crests 

were  in  April  and  most  streams  had  fallen  below  flood  stage 

by  the  middle  of  May.     On  the  lower  Nueces  two  brief  periods 

of  minor  flooding  occurred  due  to  releases  from  Lake  Corpus 

Christi.     Moderate  flooding  occurred  early  in  May  on  the 

Calcasieu  River  with  a  crest  at  Hineston,  LA,  approaching 

A  feet  over  flood  stage. 

Several  instances  of  severe  local  and  small  stream  flooding  0  N.A. 

occurred  in  Texas  during  May  as  rainfall  was  well  above 
normal  over  the  southern  Plains.     Extensive  agricultural 
damage  was  reported  but  much  of  it  was  from  rainfall  rather 
than  flooding.     On  the  11th  in  the  San  Angelo  area.  Dove 
Creek  crested  at  17.6  feet  near  Knickerbocker,  and  Spring 
Creek  crested  at  10.5  feet  above  Tankersley.     Flood  stage 
has  not  been  established  at  either  site.     Widespread  flood- 
ing occurred  along  tributaries  of  the  Salt  Fork  of  the 
Brazos  River  as  a  result  of  6  to  8  inch  rains  on  the  18th- 
19th.     Among  the  communities  affected  were  Dickens,  Spur, 
and  Afton.     Some  families  were  evacuated.     The  Salt  Fork 
crested  below  flood  stage.     On  the  26th  rains  of  3  to  4 
inches  in  about  one  hour  caused  widespread  urban  flooding 
in  Lubbock.     Damage  was  mainly  to  automobiles. 


GREAT  BASIN 

Flash  flooding  on  Stone  Creek  damaged  basements  of  two  homes  0  10 

in  Bountiful,  UT,  on  the  26th. 


ALASKA 

The  ice  went  out  on  the  interior  Alaska  streams  in  rapid  0  N.A. 

succession  with  a  very  smooth  breakup  occurring  on  the  Chena 

River  on  the  3d  through  the  8th,  the  upper  Yukon  River  from 

Eagle  to  Tanana  on  the  5th  through  the  15th,  and  on  the 

Kuskokwim  River  from  Nikolai  to  Tuluksak  on  the  7th  through 

the  14th.     During  this  period  only  minor  flooding  occurred 

at  the  village  of  Birch  Creek  near  Fort  Yukon. 

Rapid  snowmelt  and  ice  jamming  caused  serious  flooding  as 
breakup  moved  to  the  middle  and  lower  reaches  of  the  Yukon 
and  Kuskokwim  Rivers.     At  Galena,  waters  backed  up  by  an  ice 
jam  30  miles  downstream  rose  to  6  feet  above  flood  stage. 
The  flood  forced  the  evacuation  of  177  Air  Force  personnel 
on  the  17th,  all  military  aircraft  and  munitions,  and  250 
citizens  of  Galena  as  flood  waters  covered  80%  of  the  town. 

The  jam  causing  the  flood  at  Galena  broke  late  on  the  17th 
and  by  the  23d  there  were  300  miles  of  moving  ice  on  the 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


FLOOD  EVENT 
ALASKA-Cont'd 

Yukon  River,  from  Grayling  to  Pilot  Station,  converging  on 
the  Delta  villages.     Minor  flooding  occurred  at  the  villages 
of  Pilot  Station,  St.  Marys,  Alakanuk,  and  Eiranonak  on  the 
lower  Yukon  River.     The  last  of  the  Yukon  River  ice  went 
out  to  sea  on  June  1 . 

The  Kuskokwim  River  ice  finally  jammed  at  the  town  of 
Bethel  on  the  23d  and  inundated  parts  of  the  town  with  4 
feet  of  water.     The  flood  waters  crested  at  13  feet.  Flood 
stage  at  Bethel  is  9  feet.     The  ice  collapsed  a  bridge  iso- 
lating 100  persons  from  the  main  part  of  town.     Damage  to 
the  bridge  was  placed  at  $200,000.     Flood  waters  from  this 
ice  jam  extended  20  miles  upstream  covering  the  towns  of 
Kwethluk  and  Akiachak.     As  the  ice  moved  into  the  Kuskokwim 
Delta,  the  Alaska  National  Guard  evacuated  162  women  and 
children  from  the  flooded  villages  of  Napakiak  and  Oscar- 
ville.     The  ice  finally  moved  out  into  the  Kuskokwim  Bay 
on  the  25th. 

On  the  Kenai  Peninsula  there  were  floods  on  the  Anchor  River 
and  an  immense  landslide  on  Snow  River  caused  by  heavy  rain 
during  the  spring  thaw  on  the  18th  and  19th.     Seward  re- 
ceived over  5  inches  of  rainfall  which  triggered  the  land- 
slide on  Snow  River.     Some  30  acres  of  timber  came  down 
the  mountain  along  with  thousands  of  cubic  yards  of  earth. 
One  span  of  the  highway  bridge  was  carried  300  yards  away. 
Fortunately,  no  one  was  on  or  near  the  bridge  at  the  time. 
On  the  19th,  the  Anchor  River  rose  out  of  its  banks  and 
caused  minor  flooding  for  two  days  in  the  camp  grounds  and 
considerable  erosion  loss  at  one  home  site. 

Minor  flooding  from  ice  jams  also  occurred  at  Gakona  on  the 
Copper  River  and  at  Manley  Hot  Springs  on  the  Tanana  River. 


MAY  1977 

Preliminary  Estimate 
Lives         of  Property  Damage 
Lost  (thousands  of  dollars) 
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FLOOD  STAGE  DATA 


(All  dates  in  May 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

To— 

ATLANTIC  SLOPE  DRAINAGE 

Ft. 

Ft. 

St.  John: 

Fort  Kent,  ME 

20 

Apr  23 

Apr  26 

21.99 

Apr  24 

Lumbe  r : 

Lunberton,  NC 

9 

25 

U 

14.08 

26-27 

Little  Pee  Dee: 

Gallvants  Ferry,  SC 

9 

29 

U 

10.4 

31 

Savannah : 

Clyo.  GA 

11 

Mar  10 

1 

IS. 7 

Apr  15 

EAST  GULF  OF  MEXICO  DRAINAGE 

Pearl: 

Bogalusa,  LA 

IS 

Feb  26 

3 

A20. 13 

Apr  22 

Pearl  River.  LA 

12 

Mar  6 

2 

AE16.7 

Apr  24 

MISSOURI  RIVER  BASIN 

South  Loup  River: 

5 

9 

9 

5.5 

9 

Lyons  Creek: 

Woodbine,  KS 

17 

30 

30 

19.7 

30 

Mill  Creek; 

Paxlco,  KS 

19 

30 

30 

19.1 

30 

WHITE  BASIN 

Cache : 

Patterson,  AR 

7 

Apr  28 

6 

8.0 

Apr  30 

ARKANSAS  RIVER  BASIN 

South  Fork  Nlnnescah: 

Murdock,  KS 

S 

22 

23 

9.76 

23 

Chlkaskia: 

Cochin,  KS 

10 

24 

24 

10.85 

24 

Blackwell,  OK 

26 

24 

25 

27.7 

24 

Salt  Fork: 

Great  Salt  Plains  Lake,  OK 

1125 

1 

31 

1127.3 

26 

Kingfisher  Creek: 

Kingfisher,  OK 

22 

21 

22 

23.3 

22 

ClmiEarron : 

Waynoka,  OK 

8 

21 

21 

8.36 

21 

Dover,  OK 

17 

21 

23 

J19.00 

21 

Guthrie,  OK 

10 

21 

21 

JIO.O 

21 

Perkins,  OK 

12 

22 

22 

/;i3.e 

22 

Polecat  Creek: 

Heybum  Lake,  OK 

761.5 

20 

31 

764.4 

20 

Caney : 

Hulah  Reservoir.  OK 

733 

2 
21 

6 

31 

733.3 
744.7 

3 
25 

Verdigris: 

Inola,  OK 

42 

24 

24 

42.0 

24 

Little: 

TecuiDseh,  OK 

11 

20 

21 

15.4 

21 

Canadian: 

Canadian,  TX 

8 

17 
18 
20 
31 

18 
19 
21 
31 

8.31 
9.03 
8.94 
8.0 

17 
18 
20 
31 

RED  RIVER  BASIN 

North  Fork  Red: 

Carter,  OK 

U 

16 

18 

15.0 

17 

Headrlck,  OK 

11 

5 
18 

7 
31 

13.3 
17.3 

6 
28 

otherwise  specified)  MAY  1977 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

RED  RIVER  BASIN-Cont'd 

Ft. 

Ft. 

Beaver  (^eek: 

Waurika,  OK 

872 

22 

23 

873.0 

23 

Washita: 

Clinton,  OK 

18 

17 
u 
26 

17 
U 
26 

21.0 
26.0 
19 .0 

17 
21 
26 

Carnegie,  OK 

18 

21 
27 

24 
30 

22.9 
23.7 

22 
28 

Anadarko,  OK 

19 

u 

30 

U 
31 

19.0 
19.6 

22 
31 

Dur«ood,  OK 

27 

21 

22 

29.4 

22 

WEST  GULF  OF  MEXICO  DRAINAGE 

Mennentau: 

Hennentau,  LA 

5 

Apr  20 

2 

9.28 

Apr  25 

Calcasieu: 

Hlneston,  LA 

12 

2 

8 

15.70 

4 

Sabine: 

Mineola,  TX 

14 

Mar  28 

1 

18.04 

Apr  1 

Gladewater,  TX 

26 

Apr  18 

1 

29.70 

Apr  24 

Longvieu,  TX 

25 

Apr  24 

5 

26.25 

Apr  24 

Angelina: 

Lufkin,  TX  (near) 

8 

Mar  29 

9 

A  9.91 

Apr  18 

Neches : 

Alto,  TX  (near) 

16 

Apr  1 

4 

18.22 

Apr  23 

Diboll,  TX  (near) 

10 

Feb  7 

14 

A13.85 

Apr  28 

Trinity: 

Long  Lake,  TX 

35 

Apr  2 

2 

42.66 

Apr  5 

Liberty,  TX 

24 

Apr  10 

11 

27.95 

Apr  24 

Moss  Bluff,  TX 

4 

Apr  1 

18 

II  8.4 

Apr  25,26 

Guadalupe : 

Victoria,  TX 

21 

Apr  16 

5 

30.20 

Apr  24 

Dupont,  TX 

20 

Apr  17 

29 

27.6 

Apr  25 

Tilden,  TX 

14 

31 

u 

14.94 

Jun  1 

Mathls  Bridge,  TX 

15 

1 

1 

15.0 

I 

Calallen,  TX 

7 

Apr  15 
12 
22 

5 
17 
23 

9.6 
7.7 
7.1 

Apr  22 
16 
22 

ALASKA 

Koskokwim: 

Bethel 

9 

23 

25 

13.0 

23 

Yukon: 

Galena 

124 

16 

18 

130.0 

17 

A    See  Previous  Monthly  Reports  for 
Additional  Crest  InforiDation. 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun,  MAY  1977 


Date 

Sun's  zenith  distance 

Date 

Sun's  zenith  distance 
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P.IVI. 

A.M. 
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P.IVI. 

78.r 

75.r 

7o.r 

60.0* 

60.0* 

7o.r 

7s.r 

78.r 

78.7- 

75.r 

70.r 

60.0* 

60.0* 

70.7" 

7s.r 

78.r 

ALBUQUERQUE,  NM 

BLUE  HILL  OBSERVATORY,  MA 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

1.67 

2.51 

3.35 

4.19 

4.89 

3.92 

2.94 
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1.96 

2.94 

3.92 

4.89 
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22  

23  

24  

27  

28  

29  

30  

31  
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ages 

.91 

.86 
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.91 
.89 
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REFFRENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply   to  the  period  24  hours  prior   to  time  of  ob- 

servation .  In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown .  (See  individual  Climatological  Data  for  t  imes 
of  observations). 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch  of  water  equivalent  to  every  10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1*C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"  table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =    0.3048  meters 
*'F.         «     9  X  "C  +  32 
■5 

1  inch  ■    25.4  millimeters 

1  mile  per  hour  =  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site, 
R         Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 


Includes  crop  damage. 
C        Crop  damage. 

*  No  occurrence  of  storms  or  unusual  weat her  phenomena  reported . 
@         Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

0         For  breakdown  of  "All  Others/'  and  for  detailed  listing  of  other  storms,   see  the  Environmental  Data  Service,   NOAA ,   monthly  pub- 
lication STORM  DATA. 

t        No  Storm  Data  Report  received  for  this  State. 
Report  Incomplete. 

t        Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000   to  $500,000 

6  $500,000  to  $5  Million 

7  $5  Million  to  $50  Million 

8  $50  Million  to  $500  Million 

9  $500  Million  to  $5  Billion. 


GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 


2_/  Flooding  continued  at  the  end  of  the  month. 
NA      Not  available. 


FLOOD  STAGE  DATA: 


#  Highest  Stage  Observed 

1/  Continued  at  end  of  month 

  Highest  Stage  of  Record  / 

E  Estimated 

P  Provisional   (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of  temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it  is  possible  for  temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  warmer   than  -40''C.     Observations  of  wind  speed  and  direction  are  sometimes   lost  due  to 
limiting  angles,   i.e.,   elevation  angles   less   than  6"   above  the  horizon,  or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  v;ind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,   they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes ;   dynamic  heigh t   (geopotent ial )    in  units  of   .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+         Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t         Dew  Point   temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,   due  to  the  lesser  number  of  Dew  Point  observations 
at  the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point   temperatures  replaced  Relative 
Humidity  January  1967. 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8,   No.   2,  page  63,  of  this  publication. 
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Moderate  Dust 
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Moderate  Haze 
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Slight  Smoke 

* 

Values  corresponding  to  true  solar  n^on 

DS 

Slight  Dust 
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Slight  Haze 
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Moderate  Haze-indeter 

BD 

Blowing  Dust 
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Fog 
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Blowing  Sand 

GF 

Ground  Fog 
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Haze 
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Intense  Smoke 
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Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

mlnable 

NET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming  minus  the  total  outgoing  radiation  of  all  wave  lengths. 


These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.  Station.     The  Instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 
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Chart  1.  A.   Normal  Daily  Average  Temperature  (°F.  1941-70),  May. 
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Chart  II  A     Total  Precipitation  (Inches),  May  1977 


B     Percentage  of  Normal  Precipitation,  May  1977 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
JUNE  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Dr.  Richard  E.  Felch,  Climatologist 


HIGHLIGHTS:     June  produced  above  normal  rain  from 
eastern  Kansas  through  Missouri  and  the  Ohio  and 
Tennessee  River  Valleys  to  the  central  Appalachians. 
Much  of  Iowa  and  Wisconsin  and  a  strip  across  the 
center  of  the  Corn  Belt  had  less  than  normal  rainfall. 
Most  of  the  Gulf  Coast  States  had  below  normal  mois- 
ture— some  areas  totaled  only  a  third  of  normal.  The 
western  United  States  was  seasonally  dry  although 
many  areas  recorded  above  normal  amounts  of  rain. 

Temperatures  were  cooler  than  normal  in  the  Northeast, 
warmer  in  the  West,  and  near  normal  elsewhere. 

During  the  early  days  of  June,  much-needed  rain  fell 
in  Minnesota  and  Wisconsin.     The  timely  moisture 
helped  germinate  late-sown  corn  and  soybeans  and 
promoted  growth  of  the  newly  emerged  plants.  Abun- 
dant rain  continued  in  the  central  Great  Plains,  but 
abated  in  the  southern  portion  allowing  wheat  harvest 
to  progress.     Heavy  rain  saturated  southern  Florida 
but  to  the  north,  in  Alabama  and  Georgia,  only  a  few 
showers  fell  on  the  dry  corn  and  pastures. 

Temperatures  were  warm  in  much  of  the  Nation  for  ear- 
ly June;  only  the  Northeast  was  near  or  slightly  be- 
low normal. 

June's  second  week  brought  rain  to  thirsty  crops  in 
the  major  corn  and  wheat  areas .     Showers  and  thunder- 
storms supplied  an  inch  or  more  of  water  from  central 
Illinois  eastward  to  the  Coast  and  into  New  England. 
Hail  damaged  some  crops,  but  most  of  the  areas  wel- 
comed the  late  spring  rains.     Most  of  the  dry  western 
States,  from  the  Plateau  in  Nevada  through  the  north- 
ern Rockies,  had  significant  showers,  which  were  of 
some  benefit  to  the  dry  rangelands.     Light  showers 
fell  in  the  Southeast,  however,  measurements  were 
still  short. 


Cool  weather  invaded  the  East  in  the  second  week  and 
pushed  as  far  south  as  Georgia.     Portions  of  Pennsyl- 
vania, Ohio,  and  West  Virginia  averaged  12°  below 
normal  for  the  week. 

In  the  week  of  mid-June,  the  pattern  of  showers  and 
thunderstorms  that  had  brought  plentiful  moisture  to 
the  central  and  western  Plains  moved  a  little  east- ■ 
ward  and  spread  its  bounty  from  eastern  Texas  and 
Louisiana  through  Minnesota.     It  was  not  all  bounty, 
though,  as  floods  occurred  in  eastern  Texas  where 
some  areas  recorded  more  than  5  inches;  nor  was  it 
bounty  when  the  heavy  rain  and  hail  damaged  some 
fields  from  Texas  to  Minnesota.     Excluded  from  the 
pattern  of  inch-or-more  rains  were  the  dry  areas  of 
eastern  and  northern  Missouri  and  southern  Iowa. 
The  Southeast,  again  expecting  nearly  an  inch  of 
rain,  had  to  be  satisfied  with  half  that  amount. 
Temperatures  were  generally  warm  in  most  areas,  aver- 
aging 2  to  3°  above  normal  in  the  East  and  6  to  9*^ 
warmer  than  normal  in  much  of  the  West. 

The  last  full  week  of  June  brought  a  frontal  system 
from  the  west  which  spread  heavy  rain  from  the  Plains 
through  the  Ohio  Valley  to  the  Appalachians.  Heavy 
rain  inundated  an  area  from  southern  Kansas  through 
Missouri  to  the  St.  Louis  area.     Some  points  measured 
9  or  more  inches.     Tornadoes  were  reported  from  the 
Dakotas  to  Florida;  damage  to  property  and  crops  was 
reported  in  many  areas.     The  driest  portions  of  the 
South  and  Southeast  had  some  severe  weather  but  lit- 
tle rain,  although  northern  Florida  fared  quite  well. 

The  last  few  days  of  June  provided  additional  rain 
from  the  western  Corn  Belt  to  the  eastern  Ohio 
Valley. 
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Temperature 

Precipitation 

Monthly  extremes 

Monthly  extremes 

STATE 

Station 

— — 
S 
ja 

■J 

Station 

iwest 

o 

Station 

Greatest 

atanon 

Least 

a 

Q 

Q 

In. 

In. 

Al 

2  Stations 

103 

13+ 

Valley  Head 

39 

8 

Ki  ns ton 

8  43 

Port'^Clarence'^ 

.03 

.-.^ 

Haines 

Fr a nk lin  Bluffs 

21 

3 

Ketchikan 

1 1 . 35 

T 

Arizona 

Willow  Beach 

Fort  Valley 

22 

aw  ey  e 

33  Stations 

0? 

Arkansas 

2  Stations 

104 

12+ 

3  Stations 

45 

Sparkman 

9 '  03 

■  ^"l" 

California 

2  Stations 

120 

30+ 

White  Mountain  2 

21 

11+ 

Termo 

3.  76 

160  Stations 

Colorado 

La  Junta  FAA  AP 

Climax 

IS 

25 

4 

Placerville 

T 

Conncc  t  icu  t. 

Hartford  WSO  AP 

OQ 

3  Stations 

35 

9 

Coven  try 

6 '  32 

Norwi ch  Publ ic  Ut i 1  Pit 

2.65 

Dg lawar6 

2  Stations 

J4 

29^ 

2  Stations 

42 

Middle town  1  WSW 

7.01 

^ ' 

Florida 

Bartow 

103 

12 

Smith  Creek 

48 

Hia leah 

Apalachicola  WSO  AP 

Georgia 

Waycross  4  NE 

105 

15 

2  Stations 

37 

° 

Valdosta  3  E 

8.61 

Rome  WSO  AP 

Hawal i 

Puukohola  Heiau  98.1,  HA 

20+ 

Mauna  Loa  Slope  Obs . ,  HA 

31 

27 

Mount  Waialeale  1047  Kauai 

23 

14  Statio ns 

.00 

Brown lee  Dam 

106 

Ketchum  Ranger  Station 

21 

15 

Idaho  City 

9  fifi 

Shoshone  1  WNW 

.  03 

Illinois 

2  Stations 

Moun t  Carrol 1 

35 

Co  i      -F  i  q1  .-1    R^^1-i<-\    WTT  t  W 

f^iL  xj.ej.a  Kttu  J.O   nr  1 11 

' 

Indiana 

2  Stations 

^99 

5+ 

Angola 

33 

8  20 

Oaklandon  Geist  Reservoir 

Iowa 

2  Stations 

103 

6+ 

Elkader  5  SSW 

36 

Davenport  Lock  and  Dam  15 

5.90 

Centerville  4  SSW 

R7 

Kansas 

Jetmore 

Jo 

Syracuse  2  W 

46 

7 

Somerset^2^NE  ^ 

d 

.05 

Kentucky 

2  Stations 

inn 

12+ 

34 

10 

11  09 

Elkt       2  S 

2.20 

Louis  iana 

Jonesville  Locks 

5  Stations 

48 

Hack  berry  8  SSW 

7  72 

Quarant  ine 

■ 

Maine 

Vanceboro  2 

93 

28 

3  Stations 

35 

1162 

Por  t land  WSO  AP 

Maryland 

2  Stations 

95 

29+ 

Oakland  1  SE 

31 

Aberdeen  Phillips  Field 

6.32 

Laurel  3  W 

1  79 
■ 

Massachusc  tts 

2  Stations 

Chester  2 

30 

9 

West  Falmouth 

2.42 

Michigan 

Holland 

2  Stations 

24 

9 

Thi ee  Rivers 

6  72 

Cadillac  ^ 

.65 

Mi  nneso  ta 

Fairmont 

Q 

A 

Tower  3  S 

28 

6 "  49 

Milaca  2  N 

^   1 1 

Mississippi 

Belzoni 

105 

2  Stations 

43 

Sarah 

6 "  92 

Missouri 

4  Stations 

101 

12+ 

Berryman  6  NW 

40 

Carthage 

13.08 

Gregory  Landing 

on 
i .  *i0 

Montana 

Powderville  8  NNE 

3  Stations 

28 

30 

Kno  bs 

fi ' 

Libby  32  SSE 

.  19 

Ne braska 

Medicine  Creek  Dam 

Agate  3  E 

39 

1 

Ne Is on 

Atlanta  2  WNW 

.55 

Nevada 

Sunrise  Manr  Las  Vegas 

lie 

Q 

Spring  Val ley  State  Park 

30 

17+ 

Topaz  Lake 

Lat hrop  Wells  16  SSE 

■ 

New  Hampshire 

Concord  WSO  AP 

90 

28^ 

Mount  Washington 

25 

Mount  Washington 

11 '  12 

New  Jersey 

2  Stations 

91 

30+ 

Belle  Plain 

38 

Long  Valley 

7]  84 

Atlantic  City  WSO  AP 

New  Mexico 

2  Stations 

110 

17 

Luna  Ranger  Station 

25 

1&+ 

Ocate  1  N 

7  '  ?n 

4  Stations 

.00 

New  York 

4  Stations 

90 

28+ 

Old  Forge 

24 

9 

Glover sv  i 1 le 

■  Ji 

Macedon 

1.29 

Nor t h  Carol i  na 

Wilmington  7  N 

29 

I dlewi Id 

Dol<z.ii-rVi     A  QUI 

ndieiyn  on 

North  Dakota 

Drake  9  NE 

^98 

25 

W^shek 

37 

° 

Linton 

7  09 

nn 

Ohio 

Toledo  Blade 

95 

18 

2  Stations 

31 

8+ 

Leesville  Lake 

8.93 

Piqua 

'  CO 

Ok lahoma 

3  Stations 

105 

28+ 

2  Stations 

46 

8 

Eva  4  ESE 

.25 

Or  e  g  o  n 

Spray 

108 

Fremont 

20 

2 

Round  Grove 

q  "  00 

T 

Pennsy Ivan  i  a 

Marcus  Hook 

o 

Clermont  4  NW 

26 

8+ 

Lewis  Run 

S  7Q 

Buf  f a lo  Mi  lis 

^ '  nn 

Puerto  Rico 

Benaven te-Hormigueros 

97 

21 

Adjuntas  Su bs t a  t ion 

57 

13  65 

Rhode  Island 

Providence  WSO  AP 

86 

28+ 

Kingston 

40 

Newport 

5.74 

Woonsocket 

' 

South  Carolina 

Holly  Hill 

Caesars  Head 

40 

7 

KocK  mil  D  nt. 

Hilton  Head 

.84 

South  Dakota 

3  Stations 

102 

26+ 

Custer 

38 

19+ 

Watertown  FAA  AP 

8.30 

Redowl 

.87 

Tennessee 

Lebanon 

102 

13 

2  Stations 

35 

10+ 

Gatlinburg  2  SW 

10.53 

Samburg  Wildlife  Refuge 

Texas 

Pecos 

114 

18 

Center 

47 

8 

Victoria  WSO  AP 

12.21 

Decatur 

T 

Utah 

2  Stations 

106 

27h 

Bryce  Canyon  N.  P.  IS 

29 

11 

Midlake 

1  .85 

12  Stations 

.00 

Vermont 

Burlington  WSO  AP 

90 

28 

Mount  Mansfield 

28 

3 

Mount  Mansfield 

9.34 

Burlington  WSO  AP 

2.06 

Virginia 

3  Stations 

97 

28 

Monterey 

28 

8 

Burkes  Garden 

7.86 

Walkerton  2  NIV 

.64 

Virgin  Islands 

Frenchmans  Bay 

94 

30 

3  Stations 

70 

13+ 

Cruz  Bay 

2.12 

Frenchmans  Bay 

.30 

Washington 

Smyrna 

101 

8 

Rainier  Paradise  R.S. 

25 

2 

Cougar  6  E 

3.50 

Mc  Nary  Dam 

.  15 

West  Virginia 

Moorefield  2  SSE 

93 

30 

Canaan  Valley 

24 

4 

Ripley 

7.41 

Wardensville  R  M  Farm 

2.  10 

Wisconsin 

Gordon 

97 

26 

Newald  4  N 

26 

9 

Gurney 

6.93 

Shawano  2  SSW 

1.50 

Wyoming 

2  Stations 

100 

27+ 

Tower  Falls 

23 

2 

Torrington  Exp.  Farm 

4.66 

Bitter  Creek  4  NE 

.00 
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MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 

(Base  65°F) 


1976-1977 


Feb. 

Mar. 

Apr. 

May 

June 

Total 

Norisals 

State  and  Station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

for 
Season 

July-June 

ALABAMA 

9  I RM I NGHAM 

580 

732 

1026 

566 

252 

73 

5 

3462 

2644 

HUNTSV I L  L  E 

J: 

9 

306 

65  8 

766 

1120 

626 

301 

105 

12 

0 

39l5 

33q2 

I49 

520 

738 

355 

141 

28 

2361 

1664 

J; 

160 

502 

657 

694 

501 

216 

53 

0 

0 

3003 

2269 

ANCHORACt 

184 

262 

521 

972 

1020 

1294 

10 1 7 

697 

1241 

872 

554 

208 

9050 

lO'l  I 

ANNETTE 

216 

194 

263 

550 

666 

787 

856 

59i 

766 

604 

462 

344 

6339 

7053 

BARROM 

816 

644 

976 

1587 

1873 

2532 

2269 

2285 

271 1 

2141 

1419 

922 

20375 

20269 

BARTER  ISLAND 

779 

935 

1797 

2710 

2334 

2306 

2831 

2080 

1346 

908 

2Q483 

19994 

309 

328 

1  07^ 

1808 

1335 

129l 

1669 

1933 

906 

363 

12829 

1 32o3 

SETTLES 

219 

1575 

2310 

1848 

1682 

2191 

1510 

665 

196 

14433 

15929 

BIG  DELTA 

96 

1  O^D 

122' 

1684 

1478 

1277 

l729 

1026 

528 

164 

13698 

COLD  Bay 

585 

797 

1  n?9 

1 134 

9i4 

674 

1057 

1006 

789 

496 

^9938 

98^5 

PA  I RB AnKS 

1 16 

las 

563 

1269 

1466 

2136 

1709 

1574 

1671 

1 107 

500 

155 

12674 

14345 

GUL  K A  N A 

222 

64 1 

1093 

1310 

1874 

1507 

1242 

1569 

977 

689 

355 

13938 

342 

376 

87s 

680 

1033 

856 

616 

1171 

890 

712 

409 

89o  1 

10364 

JUNEAU 

275 

427 

679 

7  l7 

938 

9i8 

690 

893 

673 

531 

320 

7341 

90o7 

K I NG  SALMON 

359 

362 

565 

1413 

94  1 

969 

1427 

1173 

783 

431 

10^93 

1 1 582 

KOD  I AK 

306 

292 

475 

^787 

^762 

1013 

861 

603 

1031 

699 

710 

468 

642^ 

6660 

KDTZEBUE 

430 

296 

606 

1237 

1586 

2152 

1610 

1701 

2436 

1843 

1063 

627 

15967 

16039 

MC  ORATH 

193 

269 

617 

1301 

1612 

2204 

1683 

1633 

2002 

1403 

729 

234 

I388O 

14467 

NOME 

502 

4 17 

991 

1458 

1725 

1255 

1338 

2173 

1667 

988 

569 

13803 

1 4325 

ST,  PAUL  ISLAND 

610 

532 

649 

838 

1006 

1260 

1059 

1048 

1291 

1156 

889 

642 

1  lOOO 

11  ll9 

SUHM IT 

36B 

363 

7 18 

TALKEETNA 

179 

265 

572 

1091 

1105 

1409 

1159 

1034 

1509 

1020 

669 

256 

10268 

1  l7o8 

UNAL AKLEET 

341 

309 

557 

1424 

1791 

1363 

1329 

1952 

1653 

886 

469 

13226 

14027 

VALDE2 

289 

346 

558 

^873 

934 

1137 

1060 

920 

1076 

858 

680 

403 

9130 

10545 

YAKUTAT 

321 

350 

516 

755 

730 

959 

868 

792 

969 

795 

666 

411 

8U2 

9533 

AR I  ZONA 

FLAGSTAFF 

17 

71 

230 

553 

757 

1027 

1177 

896 

970 

603 

540 

102 

6909 

7322 

PHQENIX 

0 

0 

0 

2 

112 

269 

339 

122 

149 

33 

0 

0 

1042 

1552 

1 78 

390 

435 

22l 

267 

69 

9 

g 

1752 

W I nslow 

378 

1041 

1 186 

789 

7l  1 

319 

189 

Q 

9363 

4733 

YUMA 

72 

248 

276 

106 

159 

23 

0 

685 

10o5 

ARKANSAS 

FORT  SMITH 

3 1 7 

682 

837 

1 186 

602 

352 

86 

9 

4093 

3336 

LITTLE  ROCK 

1 

257 

567 

710 

1041 

502 

265 

70 

10 

Q 

3423 

3354 

C  A 1 1 FORN I  A 

BAKERSF I E  LD 

Q 

1 3 

193 

424 

559 

229 

333 

31 

37 

l6l9 

2 185 

B  I  SHOP 

I 

5 

24 

227 

432 

798 

629 

524 

682 

249 

304 

2 

4073 

43X3 

SLUE  CANYON 

2 1 

199 

156 

269 

371 

589 

746 

559 

9q9 

447 

701 

99 

5066 

57o4 

EUREKA  U 

226 

2 13 

258 

324 

375 

535 

537 

400 

577 

466 

415 

317 

4679 

FRESNO 

0 

I 

5 

63 

342 

566 

636 

313 

386 

42 

96 

0 

2452 

2650 

LONG  BEACH 

Q 

42 

180 

224 

197 

269 

74 

72 

1 

1035 

1606 

LDS  ANGELES 

0 

0 

0 

5 

62 

145 

227 

129 

272 

111 

115 

13 

1079 

l8i9 

LOS   ANGELES  U 

0 

Q 

62 

138 

215 

66 

247 

57 

106 

1 

914 

1245 

HT  SHASTA  R 

23 

142 

126 

378 

598 

648 

1053 

667 

834 

467 

562 

72 

5790 

5  890 

OAKLAND 

46 

20 

51 

79 

206 

469 

478 

296 

350 

196 

210 

96 

2*99 

29o9 

RED  BLUFF 

0 

0 

0 

3** 

200 

468 

617 

297 

399 

40 

126 

0 

2137 

2666 

SACRAMENTO 

Q 

Q 

2  52 

567 

650 

345 

424 

92 

167 

9 

2571 

2843 

SANOBERG  R 

89 

117 

183 

3 19 

575 

767 

448 

783 

323 

541 

60 

4211 

4*27 

SAN  DIEGO 

0 

0 

0 

39 

129 

143 

94 

224 

103 

68 

3 

823 

l507 

SAN  FRANC  I  SCO 

72 

36 

79 

127 

231 

494 

549 

326 

432 

278 

278 

141 

3045 

3042 

SAN  FRANCISCO  U 

173 

86 

l02 

152 

315 

463 

242 

359 

261 

294 

233 

2794 

3060 

SANTA  MAPIA 

44 

30 

^23 

97 

184 

402 

^27 

282 

467 

297 

298 

125 

2696 

3053 

STOCKTON 

0 

0 

0 

29 

255 

581 

650 

324 

348 

41 

100 

0 

2328 

2806 

COLORADO 

ALAMOSA 

24 

132 

314 

779 

1104 

1596 

1598 

1195 

1097 

655 

440 

104 

8998 

86o9 

COLORADO  SPRINGS 

0 

11 

191 

593 

859 

988 

1161 

637 

656 

494 

192 

9 

6209 

6*73 

DENVER 

0 

7 

142 

5q9 

759 

907 

1105 

749 

77 1 

137 

Q 

9  900 

6016 

GRAND  JUNCTION 

0 

0 

41 

421 

769 

1153 

1267 

775 

743 

250 

94 

0 

5!l3 

56o5 

PUEBLO 

0 

2 

106 

507 

861 

986 

1151 

747 

7o8 

318 

44 

1 

5»31 

5394 

CONNEC  T I  CUT 

BRIDGEPORT 

0 

7 

59 

356 

673 

1079 

1274 

940 

710 

470 

160 

cz 

S790 

5*61 

HARTFORD 

0 

16 

lie 

467 

794 

1242 

1429 

1038 

684 

419 

130 

4> 

6362 

6350 

DELAWARE 

H I LM INGTON 

44 

387 

734 

_ 

361 

4 

546 

333 

107 

3Z 

_ 

40 

DiSTjOF  COLUMBIA 

WASHINGTON  DULLES 

Q 

65 

447 

793 

1038 

1361 

838 

508 

303 

90 

4 1 

5492 

5010 

WASHINGTON  NATIONAL 

Q 

3ob 

6  92 

907 

1221 

729 

369 

188 

32 

3 

4*38 

42ll 

Florida 

APPAL AC HICOLA  U 

307 

411 

6l7 

409 

121 

39 

1986 

1 361 

DAYTDNA  BEACH 

0 

Q 

1  66 

209 

444 

273 

53 

20 

1178 

897 

FORT  MYERS 

Q 

124 

261 

132 

616 

*57 

JACKSONVILLE 

0 

0 

0 

67 

327 

376 

643 

414 

102 

46 

0 

0 

1995 

1327 

KEY  WEST 

0 

0 

0 

0 

0 

10 

65 

20 

0 

0 

0 

0 

95 

6* 

LAKELAND  U 

10 

1 05 

l99 

193 

26 

0 

678 

M  I  AMI 

9 

32 

165 

62 

2  71 

2q6 

ORL ANDP 

J: 

118 

197 

440 

4 1 

733 

pensacola 

Q 

484 

7l7 

364 

29 

Q 

2262 

l578 

TALLAHASSEE 

Inn 
100 

359 

456 

649 

•1  f  ^ 

116 

46 

1  963 

TAMPA 

11 

122 

422 

214 

28 

0 

lull 

7i  B 

'  1 " 

WEST  PALM  Beach 

^  5 

^68 

220 

93 

299 

GEORGIA 

ATHENS 

0 

0 

6 

234 

532 

735 

1040 

604 

246 

86 

10 

0 

3*95 

2975 

ATLANTA 

0 

0 

10 

277 

616 

779 

1099 

640 

300 

102 

11 

0 

3832 

3099 

AUGUSTA 

0 

0 

0 

191 

490 

635 

906 

565 

206 

65 

13 

0 

3071 

2  947 

COLUMBUS 

0 

0 

0 

187 

483 

615 

874 

501 

183 

51 

0 

0 

289* 

2378 

MACON 

0 

0 

0 

163 

455 

593 

867 

506 

190 

52 

0 

0 

2826 

2240 

ROME 

0 

0 

8 

262 

634 

787 

1110 

643 

305 

93 

19 

3 

3861 

3342 

SAVANNAH 

0 

0 

0 

142 

405 

490 

771 

437 

152 

42 

2 

0 

2**1 

1952 
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MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 

(Base  eST) 


197(,.l977 


State  and  Station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Total 
for 
Season 

Normals 
July~June 

1  oahu 

BOISE 

434 

1097 

1418 

666 

772 

3*2 

358 

6I3 1 

5  "33 

1  Cut  c  TnM 

331 

hie 

907 

i  1 16 

653 

70 1 

300 

266 

0 

4956 

PQC ATEL  LO 

1 

34 

143 

561 

611 

1127 

1478 

10*3 

926 

445 

406 

696  1 

7063 

ILLINOIS 

CAIRO  U 

0 

0 

5 

309 

724 

896 

1312 

716 

312 

110 

13 

0 

4399 

3833 

CHICAGO  0  HARE 

9 

1 19 

522 

973 

1408 

1679 

1060 

332 

115 

6*97 

r  ui  r  ht^n  MinyAV 
vnit»*wu  n  1  u ti M  1 

68 

520 

960 

1368 

1695 

1056 

22 

3*4 

107 

6  41 

6127 

0 

S 

123 

569 

1038 

656 

54 

TI 
IS 

6963 

6395 

P  EOR I A 

106 

556 

1 357 

1747 

1061 

62  3 

273 

60 

1 7 

6096 

ftOCKFQRO 

2 

17 

174 

615 

1100 

1545 

1830 

1156 

697 

318 

73 

42 

7571 

6645 

SPRINGFIELD 

0 

3 

64 

497 

905 

1260 

1693 

989 

532 

222 

44 

12 

6241 

55S8 

I ND 1  ANA 

EVANSV  I LLE 

0 

0 

27 

391 

786 

1021 

1549 

867 

428 

162 

32 

4 

5267 

4624 

F  OR  T  WAYNE 

1 1 

121 

540 

1 108 

662 

322 

60 

6869 

^ 

904 

1  249 

1693 

6362 

5  3  f  ' 

SOUTH  BEND 

0 

19 

139 

525 

949 

1302 

1628 

1063 

640 

327 

85 

66 

6745 

6462 

BURL INGTON 

0 

4 

101 

553 

971 

1330 

_ 

1  '24 

1020 

622 

262 

51 

15 

6653 

6  1 49 

nee    MH  T  C 

I 

527 

1^^^4 

Oft  1 
vol 

62* 

25 

6*67 

67 10 

UvDUM wc 

I  ^ 

Rn 

6l4 

1 106 

l909 

1155 

722 

93 

7730 

3 1 QUA    ^  1  ■  > 

0 

106 

1062 

1411 

l738 

296 

24 

2 

7026 

6953 

HATERLGD 

2 

26 

178 

664 

1142 

1615 

2017 

1162 

76<. 

399 

86 

22 

6077 

74i5 

KANSAS 

^ 

0 

57 

461 

56  7 

240 

1 5 

^ 

5**4 

5623 

OOOGE  CITY 

0 

0 

46 

464 

7  53 

679 

1274 

645 

529 

1  98 

6 

0 

4798 

5046 

GOOOLAND 

0 

3 

121 

587 

884 

967 

1296 

776 

603 

387 

100 

0 

5944 

6ll9 

TDPEKA 

0 

0 

45 

"^71 

861 

1126 

1537 

767 

469 

180 

11 

3 

5*87 

5243 

WICHITA 

0 

0 

38 

4o9 

794 

966 

1253 

646 

*56 

170 

12 

0 

4744 

46  87 

CUV  I ncton 

0 

72 

893 

1157 

1640 

571 

2  76 

67 

36 

6194 

5  070 

474 

1457 

836 

LOUISVILLE 

0 

0 

29 

393 

757 

962 

1*35 

780 

*21 

183 

36 

7 

5023 

4640 

0 

188 

453 

548 

806 

3«2 

163 

23 

0 

2543 

2200 

BATON  ROUGE 

0 

0 

0 

140 

401 

464 

710 

331 

1*1 

16 

0 

0 

22o5 

1670 

LAKE  CHARLES 

0 

0 

0 

137 

376 

419 

671 

300 

134 

11 

0 

0 

2048 

1*96 

NEW  ORLEANS 

436 

664 

1 1 7 

1 6 

1*65 

SHREVEPORT 

0 

0 

0 

19* 

471 

574 

851 

399 

166 

46 

0 

0 

2728 

2167 

MAINE 

^  AB  T  ODl  1 
t  AR  i  tlUU 

132 

_ 

1175 

_ 

1828 

1453 

1002 

- 

_i  - 

D  n  D  T 1  A  M  n 

^9 

73 

22" 

660 

858 

1404 

1559 

1  1  99 

688 

674 

354 

164 

ai  7 

7*98 

MARYLAND 

0 

0 

34 

377 

716 

1001 

296 

79o 

469 

245 

62 

1  8 

500 

ii7»  9 

MASSACHUSETTS 

BLUE  HiLL  DBS  R 

37 

135 

522 

8  26 

47ft 

1045 

710 

503 

21* 

^7^9 

B  nC  TOM 

; 
1 

10 

55 

n  na 

1^31 

1290 

956 

623 

4 1 4 

1 58 

43 

5621 

UnBf!  CSTFR 

HUnv  C  9  >  C  >^ 

46 

192 

905 

l506 

1115 

798 

571 

2*4 

1 1 5 

741 
13 

6846 

2  ' 

70 

270 

663 

1031 

1547 

1696 

_ 

12  '0 

□  92 

294 

9 

6  9 1 8 

OETRO I T 

1257 

1 534 

363 

110 

71 

6425 

&22O 

DETROIT  METRO 

1 

15 

133 

540 

938 

1341 

1609 

1106 

721 

395 

122 

85 

7006 

6*l9 

FLINT 

I 

33 

169 

559 

943 

1467 

1671 

1186 

794 

466 

152 

118 

7561 

7041 

GRAND  RAP  I  DS 

1616 

1 177 

765 

91 

7378 

houghton  lake 

24 

0? 

69H 

n94 

1562 

1743 

1315 

932 

?44 

1  99 

159 

6678 

6347 

LANS ING 

«7 

210 

619 

1  Aot 

761 

43 

13  7 

99 

UASmiCTTC  ll 

nARyUcTit  U 

36 

79 

293 

668 

1069 

1253 

946 

630 

239 

l93 

8657 

8351 

43 

2  19 

581 

1371 

l564 

1200 

1*5 

1 17 

sault  ste  marie 

76 

90 

349 

726 

1121 

1706 

I8i8 

1*20 

1119 

744 

318 

305 

9794 

9193 

ouluth 

35 

112 

310 

660 

1280 

1871 

2017 

1334 

1033 

612 

2*2 

170 

9876 

9756 

INTERNATIONAL  FALLS 

^0 

94 

362 

663 

1359 

2112 

2195 

1461 

1089 

656 

183 

11* 

10550 

10547 

MINNEAPOLIS 

0 

4 

162 

632 

1092 

1590 

2005 

II80 

84* 

365 

75 

17 

7966 

8I59 

1 

26 

225 

'10 

1195 

90 

e  T    r  1  fii  in 
5  '    ^  L  UUU 

37 

250 

766 

1249 

178 

2 

1203 

928 

419 

112 

39 

n9fc7 
8  62 

6 

MISSISSIPP I 

JACKSON 

0 

0 

0 

197 

528 

614 

0 

▼  13 

435 

196 

43 

1 

0 

2927 

2300 

MERIDIAN 

0 

0 

3 

235 

553 

649 

932 

487 

231 

53 

4 

0 

3147 

2366 

M  I  SSOUR I 

COLUMBIA  REGIONAL 

0 

0 

43 

487 

896 

1 1 69 

891 

548 

209 

40 

T 

e  1  1 1 

KANSAS  City 

0 

0 

45 

469 

865 

1108 

1527 

632 

52  1 

192 

22 

0 

5561 

5161 

ST  josfph 

0 

0 

46 

450 

906 

1141 

1556 

839 

513 

205 

29 

0 

5669 

5*40 

0 

0 

2^ 

456 

83Z 

112  5 

}f  5  1 

*7l 

190 

36 

55l7 

0 

0 

41 

415 

797 

975 

1 

752 

*76 

1  73 

27 

5077 

70 

MONTANA 

BILLINGS 

0 

6 

131 

582 

884 

1030 

1*51 

759 

696 

437 

256 

28 

6*62 

7269 

GLASGOW 

9 

10 

185 

696 

1151 

1421 

1917 

1074 

967 

497 

233 

59 

8221 

6969 

20 

144 

572 

844 

1339 

fti^ 

953 

529 

70 

7652 

13 

146 

663 

103  ' 

1 179 

l7l4 

929 

521 

263 

fltoft 

HELENA 

l5 

45 

2  19 

6i5 

928 

1120 

1449 

a* 
0^0 

1005 

535 

443 

on 

» Tt 

7326 

KAL  ISPFLL 

64 

104 

244 

"^23 

1002 

1 162 

I405 

935 

553 

443 

11* 

7696 

MILES  CITY 

1 

3 

140 

642 

1061 

1219 

1 774 

923 

838 

415 

171 

7240 

7fla9 

M  I  SSOUL  A 

25 

69 

231 

647 

974 

1253 

1*31 

916 

950 

536 

450 

75 

7580 

7931 

NEBRASKA 

GRAND  ISLAND 

0 

0 

95 

551 

944 

1139 

1*61 

661 

729 

280 

15 

0 

6075 

6*20 

L INCOLN 

0 

0 

83 

553 

979 

1254 

160* 

927 

659 

256 

11 

0 

6326 

6218 

NORFOLK 

0 

1 

108 

587 

1016 

1267 

1624 

951 

733 

287 

6 

0 

6602 

6961 

NORTH  PLATTE 

0 

13 

176 

606 

1028 

1133 

1493 

920 

856 

395 

81 

2 

6709 

6743 

OMAHA 

0 

0 

61 

522 

947 

1265 

1598 

683 

579 

219 

10 

1 

6065 

56ol 

SC0TTS9LUFF 

0 

e 

120 

542 

903 

1011 

1362 

789 

826 

360 

64 

4 

6009 

6774 

VALENTINE 

5 

3 

151 

613 

1094 

1255 

1672 

952 

990 

431 

101 

6 

7275 

7300 
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MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 


(Base  65° F)  1976-1977 


St&'t6  &iid  St&tlon 

July 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

Jan. 

Feb, 

Har. 

Apr. 

May 

June 

Total 
for 
Season 

Normals 
July-June 

NEV&DA 

ELKO 

12 

60 

145 

56> 

610 

1154 

927 

441 

6690 

4 

ELY 

31 

130 

245 

641 

842 

1162 

1324 

959 

1126 

596 

614 

9 1 

7761 

7  ■  14 

LAS  VEGAS 

0 

0 

0 

39 

212 

569 

593 

297 

374 

45 

96 

0 

2185 

2601 

RENO 

15 

116 

116 

4i9 

670 

1062 

1002 

695 

628 

405 

509 

30 

5867 

6022 

W  INNEMUCC A 

45 

61 

461 

691 

1 104 

i  1  76 

734 

855 

430 

450 

6050 

6629 

NEW  HAMPSHIRE 

CONCORD 

37 

84 

23^ 

615 

992 

1506 

1693 

1242 

594 

259 

11' 

8235 

7360 

MT  WASHINGTON  DBS 

547 

534 

781 

1184 

1617 

2017 

2114 

1670 

1445 

1275 

887 

684 

14755 

13876 

NEW  JERSEY 

4'46 

ATLANTIC  CITY 

0 

17 

71 

*»24 

757 

1075 

895 

567 

380 

145 

42 

5791 

ATLANTIC   CITY  U 

0 

3 

38 

366 

696 

936 

1253 

616 

590 

384 

154 

36 

5272 

4693 

NEWARK 

0 

4 

56 

361 

745 

1107 

1361 

695 

563 

352 

99 

24 

5577 

5034 

TRENTON  U 

0 

5 

5» 

392 

719 

1054 

1333 

845 

533 

337 

100 

31 

5407 

49if7 

NEW  MEXICO 

ALBUQUERQUE 

0 

0 

35 

367 

726 

985 

In  7q 

675 

669 

250 

61 

0 

4852 

4292 

CLAYTON 

0 

2 

60 

497 

790 

696 

693 

35  5 

94 

5170 

5  2o7 

ROSWELL 

0 

0 

18 

275 

663 

78 

0 1 1 

463 

393 

109 

0 

352 1 

3697 

NEW  YORK 

a 

ALBANY 

7 

40 

196 

564 

695 

1345 

1526 

1127 

764 

545 

205 

85 

7299 

9INGHAHT0N 

31 

62 

241 

653 

1013 

1382 

1636 

1137 

831 

537 

237 

130 

7890 

7269 

BUFFALO 

15 

35 

180 

573 

921 

1328 

1580 

1123 

775 

544 

207 

90 

7371 

6927 

NEW  YORK  U 

0 

'* 

44 

373 

692 

1082 

877 

560 

354 

1 00 

2  7 

5435 

e  f  a? 

NEW  YORK  KENNEDY 

0 

6 

53 

373 

726 

1076 

1326 

916 

651 

418 

147 

34 

5726 

5 184 

NEW  YORK   LA  GUAROIA 

0 

2 

36 

324 

654 

1061 

1 3  16 

663 

591 

377 

115 

28 

3387 

49o9 

ROCHESTER 

11 

27 

173 

538 

879 

1279 

1524 

1 103 

777 

523 

204 

89 

7127 

67l9 

SYRACUSE 

2* 

t*5 

179 

556 

869 

1303 

1520 

1086 

767 

511 

209 

111 

7180 

6678 

NORTH  CAROLINA 

ASHEVILIE 

2 

3 

63 

411 

706 

864 

1239 

768 

437 

198 

66 

25 

4822 

4237 

CAPE  HATTERAS  R 

0 

0 

1 

135 

44B 

575 

309 

104 

27 

3065 

5  7  a  1 

CHARLOTTE 

0 

0 

5 

299 

621 

79 

636 

306 

120 

36 

39o4 

3218 

GREENSBORO 

0 

1 

19 

370 

687 

860 

11  84 

723 

358 

159 

42 

1 1 

44  14 

3825 

RALEIGH 

0 

0 

7 

302 

666 

857 

1183 

715 

358 

132 

49 

14 

4285 

35l4 

WILMINGTON 

0 

0 

0 

172 

455 

569 

899 

541 

241 

78 

27 

1 

2983 

2^33 

NORTH  DAKOTA 

B I SMARC  K 

11 

6 

193 

726 

1152 

1551 

1 147 

956 

473 

164 

45 

8487 

9O44 

FARGO 

13 

227 

788 

1247 

1797 

211 

1327 

1015 

466 

74 

30 

9112 

9271 

WILL  ISTON 

10 

11 

203 

740 

1215 

1563 

2024 

1112 

959 

469 

149 

46 

85ol 

9161 

OHIO 

AKRON 

15 

56 

171 

564 

946 

1272 

1656 

1057 

627 

354 

105 

82 

69o7 

6224 

CINCINNATI   ABBE  OB 

0 

2 

48 

442 

610 

1062 

1536 

918 

510 

255 

47 

23 

5673 

4844 

CLEVELAND 

0 

25 

150 

519 

932 

1266 

1672 

1113 

669 

423 

166 

115 

7090 

6154 

culumbus 

1 

25 

lis 

537 

9  25 

1241 

I07l 

601 

324 

91 

6657 

5  7o2 

rs  A  vT  niu  II 

121 

535 

1651 

36 

MANSf IFLD 

8 

56 

185 

606 

1006 

1369 

l743 

1155 

7o8 

421 

128 

112 

7497 

58x8 

TOLEDO 

1 

33 

162 

596 

976 

1393 

1708 

1135 

718 

381 

135 

91 

7329 

6381 

YOUNGSTOWN 

18 

59 

183 

584 

969 

1321 

1692 

1119 

703 

449 

148 

12  7 

7372 

642^ 

OKLAHOMA 

OKLAHOMA  CITY 

0 

0 

19 

30*> 

629 

ft?fl 

1103 

529 

338 

107 

7 

0 

3843 

369" 

TULSA 

0 

0 

16 

3l7 

648 

856 

1173 

511 

3o9 

99 

1 

3932 

3660 

OREGON 

ASTDR I A 

1 17 

105 

128 

361 

503 

660 

774 

504 

628 

475 

453 

238 

4946 

5295 

BURNS  U 

25 

150 

154 

512 

717 

1063 

1413 

625 

928 

493 

551 

51 

6902 

7212 

EUGENE 

10 

38 

58 

340 

516 

840 

801 

567 

615 

422 

417 

126 

4752 

4739 

ME  0  FORD 

9 

31 

48 

338 

636 

1023 

952 

581 

675 

358 

359 

17 

5027 

4930 

42 

31 

363 

660 

7nt 

^9n  1 

653 

639 

299 

301 

26 

510^ 

5240 

D  r)  B  T  1  AMD 

1  5 

4  1 

47 

3l9 

5  36 

564 

596 

358 

340 

^0 

4568 

43 

63 

98 

395 

565 

ft  7 
A&I 

842 

569 

629 

42  4 

400 

108 

4943 

4092 

SEXTON  SUMMIT  R 

86 

203 

161 

30l 

441 

766 

928 

510 

640 

151 

5423 

6430 

PENNS YL V AN  I A 

A 1  1  Ehj  Tny  M 

ALLCrl  1  UnnI 

1 

101 

455 

8  l7 

1 174 

1428 

95o 

604 

384 

127 

35 

6085 

582? 

ERIE 

28 

42 

163 

519 

920 

1269 

1620 

1116 

751 

519 

249 

U-6 

7322 

6851 

HARRISeURG 

0 

5 

75 

418 

756 

1075 

1387 

966 

588 

340 

106 

32 

3748 

5224 

PHI L AOE  L  PH I A 

0 

2 

42 

367 

743 

1069 

1390 

873 

5o5 

258 

73 

36 

5378 

4865 

"III iou  Run 

15 

59 

159 

587 

953 

1268 

1655 

1060 

658 

436 

138 

102 

7090 

5930 

PITTSBURGH  U 

2 

18 

101 

496 

669 

1171 

1549 

953 

563 

351 

94 

63 

6230 

5278 

SCRANTDN 

8 

25 

155 

5i9 

634 

1297 

1546 

1058 

756 

487 

206 

90 

6981 

6277 

WILL  1 AMSPQRT 

0 

12 

121 

478 

855 

1201 

1547 

1008 

624 

366 

119 

38 

6369 

5981 

Rhode  I sl and 

BLOCK   1 SLANO 

3 

14 

67 

I08Q 

1306 

1014 

764 

549 

278 

70 

5771 

PROVIDENCE 

2 

23 

124 

50l 

806 

1219 

1361 

983 

653 

434 

176 

51 

6333 

5972 

SOUTH  CAROL INA 

CHARLESTON 

0 

0 

159 

416 

501 

811 

516 

166 

58 

17 

0 

2666 

2  146 

0 

0 

356 

452 

757 

44i 

150 

35 

3 

0 

l9o4 

r n 1  UH  R  T  A 

0 

0 

2l9 

512 

645 

90  1 

525 

211 

69 

20 

0 

3102 

2598 

grnvlle.sprtnbro 

0 

0 

11 

297 

605 

773 

1057 

626 

3l9 

117 

19 

0 

3824 

3163 

CnlITU  f\Al/nTA 

ABERDEEN 

2 

165 

676 

1 149 

1557 

1973 

1135 

968 

395 

83 

23 

8129 

66l7 

HURUN 

173 

1181 

1514 

1849 

1101 

958 

374 

61 

12 

7936 

8095 

RAPID  CITY 

132 

606 

991 

1 1 77 

16 1 6 

846 

877 

459 

165 

1  7 

6895 

7324 

SIfJUX  FALLS 

142 

643 

1114 

1495 

l867 

1097 

891 

341 

38 

* 

7633 

7838 

TENNESSEE 

BRISTOL 

0 

0 

46 

<t09 

776 

973 

1321 

845 

459 

184 

61 

21 

5095 

4306 

CHATTANOOGA 

0 

0 

11 

269 

661 

651 

1123 

679 

353 

111 

17 

0 

4075 

39o5 

KNOXVILLE 

0 

0 

19 

320 

651 

845 

1166 

658 

319 

110 

33 

2 

4123 

3478 

MEMPHIS 

0 

0 

0 

231 

581 

708 

1056 

547 

212 

61 

4 

0 

3400 

3227 

NASHVILLE 

0 

0 

31 

349 

718 

872 

1250 

679 

350 

129 

28 

1 

4407 

3696 

fJAK  RIDGE 

1 

0 

45 

389 

752 

936 

1242 

788 

437 

169 

60 

23 

4642 

3944 
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MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 

(Base  65°F) 


1976-1977 


StKte  snd  Station 

July 

Auir 

SeDt 

Oct . 

Nov. 

Dec 

Jan. 

Feb, 

Mat. 

Apr. 

Uay 

June 

Total 
for 
Season 

Normals 
July-June 

TEX4S 

iDItENE 

0 

0 

11 

276 

575 

690 

901 

393 

262 

89 

0 

0 

3197 

2610 

iHARIlLO 

0 

0 

59 

464 

790 

846 

1079 

592 

499 

215 

22 

0 

4962 

4183 

4USTIN 

0 

0 

0 

170 

402 

906 

719 

306 

146 

20 

0 

0 

2273 

17J7 

anOMNSVULE 

0 

0 

0 

21 

177 

256 

319 

123 

43 

3 

0 

0 

942 

650 

CODPUS  CHRIST! 

0 

0 

0 

59 

253 

311 

459 

192 

65 

6 

0 

0 

1341 

9jo 

0ALL4S  FT  WORTH 

0 

0 

0 

214 

499 

614 

931 

431 

241 

37 

0 

0 

2'27 

2362 

DEL  RIO 

0 

0 

0 

127 

348 

461 

966 

269 

122 

13 

0 

0 

1928 

1923 

EL  PASO 

0 

0 

7 

214 

601 

709 

623 

492 

469 

136 

3 

0 

3296 

2676 

6ALVEST0N 

0 

0 

0 

96 

313 

373 

563 

274 

102 

3 

0 

0 

1724 

1224 

HOUSTON  INTERCOn 

0 

0 

0 

173 

398 

484 

667 

312 

166 

25 

0 

0 

2249 

1434 

LUBBOCK 

0 

0 

30 

33> 

665 

760 

939 

520 

397 

153 

I 

0 

3798 

394S 

MIDLAND 

0 

0 

10 

220 

545 

635 

755 

409 

320 

117 

0 

3 

3011 

2621 

PORT  ARTHUR 

0 

0 

0 

149 

375 

439 

626 

268 

110 

16 

0 

3 

1963 

l9l8 

SAN  ANGELO 

0 

0 

3 

220 

518 

595 

757 

377 

227 

45 

0 

3 

2742 

2240 

SAN  ANTONIO 

0 

0 

0 

160 

3B2 

461 

643 

336 

144 

32 

0 

0 

2198 

1970 

VICTORIA 

0 

0 

0 

111 

325 

398 

585 

246 

82 

8 

0 

0 

[755 

1227 

UACO 

0 

D 

0 

205 

446 

596 

827 

345 

175 

21 

2 

0 

2617 

2098 

WICHITA  FALLS 

0 

0 

7 

269 

552 

731 

1023 

459 

281 

80 

1 

0 

3399 

2904 

UTAH 

MILPORD 

0 

3 

84 

539 

814 

1183 

1217 

899 

967 

462 

391 

13 

6972 

6412 

SALT  LAKE  CITY 

0 

7 

37 

432 

689 

1096 

1175 

813 

838 

333 

304 

3 

9724 

5983 

HENDOVER 

0 

7 

16 

42» 

VERMONT 

BURL INCTON 

20 

66 

254 

654 

994 

1509 

1667 

1240 

642 

590 

223 

89 

6 106 

7876 

VIRCINIA 

LYNCHBURG 

0 

2 

34 

370 

719 

947 

1294 

783 

417 

217 

58 

26 

4867 

4233 

NORFOLK 

0 

0 

0 

249 

566 

726 

1104 

657 

330 

150 

40 

1 

3619 

3468 

R ICMMOND 

0 

1 

15 

332 

660 

669 

1227 

680 

366 

176 

42 

7 

4379 

3939 

ROANOKE 

0 

3 

47 

452 

735 

949 

1275 

786 

385 

203 

56 

23 

4910 

43o7 

WALLOPS  ISLAND 

0 

1 

S 

306 

678 

634 

1210 

819 

540 

271 

107 

21 

4799 

4240 

WASHINGTON 

OL  VMP I A 

10» 

127 

177 

470 

649 

798 

902 

547 

660 

438 

415 

158 

5445 

5930 

QUILLAYUTE 

196 

207 

207 

427 

569 

647 

784 

554 

703 

530 

499 

283 

5606 

5951 

SEATTLE 

32 

66 

96 

336 

507 

639 

780 

483 

617 

374 

346 

109 

4377 

4727 

SEATTLE. TACOMA 

2« 

!2 

81 

307 

510 

625 

786 

451 

591 

335 

320 

79 

4161 

5185 

SPOKANE 

20 

71 

74 

556 

671 

1089 

1324 

832 

824 

436 

409 

66 

6572 

6839 

STAMPEDE  PASS  R 

318 

3S5 

303 

646 

678 

1035 

1166 

910 

1082 

701 

771 

373 

8938 

9400 

WALLA  WALLA  U 

3 

22 

22 

339 

650 

896 

1202 

602 

598 

250 

261 

19 

486O 

4839 

26 

93 

472 

769 

1081 

1246 

730 

664 

323 

371 

34 

5852 

60o9 

WEST  VIRGINIA 

BECKLEY 

24 

«9 

151 

566 

914 

1094 

1496 

978 

565 

310 

113 

97 

6357 

5615 

CHARLESTON 

0 

9 

84 

479 

814 

1047 

1432 

866 

482 

242 

61 

52 

5606 

4590 

ELKINS 

2* 

4« 

152 

964 

966 

1159 

1548 

1021 

600 

377 

191 

136 

6744 

5975 

HUNT INGTON 

0 

1 

76 

460 

765 

1003 

1397 

629 

475 

200 

67 

49 

5318 

4624 

PARKERSBURG  U 

0 

5 

85 

478 

806 

1104 

1466 

916 

508 

275 

82 

47 

5772 

4617 

WISCONSIN 

GREEN  BAY 

2 

56 

255 

667 

1152 

1730 

l9l8 

1294 

861 

500 

131 

113 

6639 

6098 

LA  CROSSE 

3 

14 

176 

624 

1104 

1613 

1923 

1200 

770 

344 

66 

36 

7873 

7417 

MADISON 

40 

236 

696 

\lOi 

1602 

1896 

1168 

772 

409 

110 

95 

6112 

77}0 

MILWAUKEE 

2 

21 

124 

989 

1056 

1504 

1754 

1192 

790 

490 

173 

151 

7806 

7*4* 

WYOMING 

CASPER 

3 

14 

199 

654 

913 

1133 

1365 

949 

1040 

549 

298 

12 

7149 

7555 

CHEYENNE 

11 

44 

224 

664 

937 

1059 

1314 

694 

1014 

602 

392 

44 

7159 

72S5 

LANDER 

1 

16 

182 

657 

933 

1220 

1914 

940 

1063 

543 

361 

22 

7452 

7869 

SHERIDAN 

1 

20 

186 

696 

1154 

1520 

926 

969 

527 

307 

53 

7706 
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COOLING  DEGREE  DAYS 


(Base  65°F.)  JUNE  1977 


Cunent 
season 

Cunent 
season 

Current 
season 

Current 
season 

rS 
K 

o 

•3 
^  0 

iry 

lonth 

-  0 

bl 

^  0 

■3 

State  And  station 

&  a 

1  i 

d  » 

State  and  station 

II 

2  n 
q  m 

State  and  station 

§"  ^ 

1  s 

State  and  station 

&  B 

1  i 

1  a 
S-s 

■3 

S  23 

■s 

1  P 

a  2 

0 

g 

■o 

g 

a 

'V  n 

-a 

B 

S 

O  3 
H 

g  g 

0  3 
■g  § 

@  0 

0  3 

g  § 

.3 

■°  0 
J"  ^ 

g  § 

P 

&I  ^ 

H 

a.  "B 

Z  ^ 

E- 

HAWAII 

NEBRASKA 

SOUTH  CAROLINA 

BIRMINGHAM 

^50 

802 

669 

HIL'O 

343 

1735 

1321 

GRAND  ISLAND 

268 

377 

265 

CHARLESTON 

493 

918 

730 

HUNTSVILLE 

372 

673 

604 

HONOLULU 

1758 

LINCOLN 

3l3 

CHARLESTON  U 

833 

MOBILE 

543 

1066 

969 

KAHULUI 

352 

l748 

1567 

NORFOLK 

241 

a79 

232 

COLUMBIA 

407 

63o 

733 

HONTCOHERY 

533 

981 

601 

LIHUE 

357 

1723 

1533 

NORTH  Platte 

OMAHA 

174 

L.Tn 

191 
254 

GRNVLLE-SPRTNBRG 

383 

696 

92o 

ALASKA 

IDAHO 

SCOTTSBLUFF 

254 

305 

134 

SOUTH  DAKOTA 

ANCHORAGE 

0 

0 

BOISE 

170 

200 

106 

VALENTINE 

203 

252 

152 

ABERDEEN 

109 

203 

120 

ANNETTE 

0 

0 

6 

LEWISTON 

102 

HURON 

l76 

269 

I60 

BARROU 

0 

0 

0 

POCATELLO 

1  an 

49 

NEVADA 

RAPID  CITY 

166 

125 

BARTER  ISLAND 

0 

0 

0 

ELKQ 

26 

SIOUX  FALLS 

I '7 

309 

175 

BETHEL 

0 

0 

0 

ILLINOIS 

ELV 

9A 

22 

SETTLES 

0 

0 

6 

CAIRO  U 

''70 

603 

LAS  VE^AS 

1004 

691 

TENNESSEE 

BIG  DELTA 

0 

0 

20 

CHICAGO  a  HARE 

178 

t  a 

173 

RENO 

141 

147 

46 

BR  I  STOL 

213 

361 

335 

COLO  BAY 

0 

0 

0 

CHICAGO  MIDWAY 

^73 

484 

244 

WINNEMUCCA 

186 

l92 

61 

CHATTANOOGA 

If? 

647 

537 

FAIRBANKS 

0 

0 

31 

MOLINE 

257 

KNDXVILLE 

981 

523 

GULKANA 

0 

0 

9 

PEORIA 

79 

262 

NEW  HAMPSHIRE 

MEMPHIS 

516 

692 

HOMER 

0 

0 

0 

RDCKFqRO 

190 

CONCORD 

57 

NASHVILLE 

a  'I 

^709 

549 

JUNEAU 

0 

0 

0 

SPRINGFIELD 

217 

931 

337 

HT  WASHINGTON  O&S 

0 

OAK  RIDGE 

261 

397 

444 

KING  SALMON 

0 

0 

0 

KOOIAK 

0 

0 

0 

INDIANA 

NEW  JERSEY 

TEXAS 

797 

KDTZBBUE 

0 

0 

0 

EVANSVILLE 

648 

438 

ATLANT IC  C ITY 

120 

188 

193 

AS ILENE 

496 

838 

MC  GRATH 

^ 

^ 

6 

FORT  WAYNE 

1  ^? 

370 

206 

ATLANTIC  CITY  U 

105 

146 

148 

AMARI LLO 

399 

909 

417 

NOME 

0 

0 

0 

INDIANAPOLIS 

212 

466 

290 

NEWARK 

191 

7 

244 

AUSTIN 

926 

963 

1042 

ST,  PAUL  ISLAND 

^ 

^ 

0 

SOUTH  BEND 

137 

390 

163 

TRENTON  U 

187 

31 

239 

BROWNSVILLE 

935 

1916 

1632 

TALKEETNA 

0 

0 

6 

CORPUS  CHRISTI 

■  0? 

13 12 

1359 

UNALAKLEET 

0 

0 

0 

IOWA 

NEW  MEXICO 

DALLAS  FT  WQRTH 

501 

623 

VALDEl 

0 

0 

0 

BURLINGTON 

164 

400 

266 

ALBUQUERQUE 

324 

366 

364 

DEL  RID 

1068 

1332 

YAKUTAT 

0 

0 

0 

DES  MOINES 

296 

518 

250 

CLAYTON 

241 

257 

181 

EL  PASO 

900 

729 

744 

DUBUOUE 

126 

255 

154 

ROSWELl 

505 

806 

514 

GALVESTON 

486 

1023 

1083 

ARIZONA 

SIOUX  CITY 

309 

260 

HOUSTON  InTERCON 

467 

929 

1070 

FLAGSTAFF 

15 

WATERLOO 

145 

261 

161 

NEW  YORK 

LUBBOCK 

439 

679 

550 

PHOENIX 

707 

1119 

ALBANY 

79 

_ 

■  ^ 

141 

MIDLAND 

922 

911 

771 

TUCSON 

933 

905 

KANSAS 

B INGHAMTON 

112 

82 

PORT  ARTHUR 

1027 

WINSLOW 

26t 

289 

279 

CONCORDIA 

431 

344 

BUFFALO 

7fl 

iff 

93 

SAN  ANGELQ 

929 

978 

YUMA 

731 

1258 

1366 

DODGE  CITY 

* 

596 

360 

NEW  YORK  U 

89 

256 

SAN  &NTQNIO 

§n9 

966 

1114 

GOODLAND 

205 

NEW  YQRK  KENNEDY 

1 

1  7n 

171 

VICTOR  I A 

917 

1123 

1176 

ARKANSAS 

TDPEKA 

527 

393 

NEW  YORK  LA  GUARDIA 

1 

9*kO 

245 

WACO 

971 

FORT  SMITH 

770 

628 

WICHITA 

tnt 
40 

578 

466 

ROCHESTER 

fla 

187 

125 

WICHITA  FALLS 

937 

829 

841 

LITTLE  ROCK 

8l6 

616 

KENTUCKY 

SYRACUSE 

47 

131 

121 

UTAH 

CALIFORNIA 

COVINGTON 

52 

352 

312 

NORTH  CAROLINA 

MILFORD 

l3l 

l33 

98 

BAKERSFIELD 

I 

817 

610 

LEXINGTON 

^  a7 

•ii  ft 

366 

ASHEVILLE 

_ 

246 

SALT  LAKE  C ITY 

294 

268 

194 

BISHOP 

261 

30^ 

256 

LOUISVILLE 

281 

376 

CAPE  HATTERAS  R 

Sa9 

409 

BLUE  CANYON 

I2B 

129 

20 

CHARLOTTE 

^  Q 

^na 

513 

VERMONT 

EUREKA  U 

0 

LOUISIANA 

GREENSBORO 

428 

BURL INCTON 

86 

166 

64 

FRESNO 

573 

442 

ALEXANDRIA 

n77 

774 

RALEIGH 

979 

432 

LONG  BEACH 

17<( 

156 

BATON  ROUGE 

963 

WILMINGTON 

7A7 

767 

651 

VIRGINIA 

LOS  ANGELES 

23 

40 

94 

LAKE  CHARLES 

I  ni  a 

I I  ii 

1034 

LYNCHB JRG 

396 

331 

LOS  ANGELES  U 

225 

225 

NEW  ORLEANS 

1030 

NORTH  DAKOTA 

NORFOLK 

269 

920 

409 

HT  SHASTA  R 

106 

36 

shreveport 

443 

876 

BISMARCK 

79 

145 

97 

R  1  CHHOND 

298 

405 

OAKLAND 

21 

FARGO 

99 

ROANOKE 

214 

407 

296 

RED  BLUFF 

515 

MAINE 

WILLISTON 

OA 

1  0 

73 

WALLOPS  ISLAND 

IT9 

264 

296 

SACRAMENTO 

309 

CARIBOU 

24 

76 

8 

SANOBERG  R 

150 

161 

66 

PORTLAND 

^2 

45 

22 

OHIO 

W&SHINCTON 

SAN  DIFGO 

34 

51 

116 

AKRON 

118 

284 

168 

DL  YMP  I  A 

14 

14 

14 

SAN  FRSNCISCO 

10 

10 

18 

MARYLAND 

CINCINNATI   ABBE  OB 

^79 

367 

QUILLAYUTE 

0 

SAN  FRANCISCO  U 

]■ 

5 

BALTIMORE 

217 

368 

295 

CLEVELAND 

1 73 

164 

SEATTLE 

26 

SANTA  MARIA 

5 

COLUMBUS 

_ 

230 

SE ATTLE-TACOMA 

«^ 

26 

11 

STOCKTON 

356 

457 

314 

MASSACHUSETTS 

DAYTON  U 

167 

395 

266 

SPOKANE 

'2 

92 

47 

BLUE  HILL  OBS  R 

60 

116 

79 

MANSFIELD 

72 

l74 

220 

STAMPEDE   PASS  R 

9 

0 

COLORADO 

BOSTON 

137 

TOLEDO 

231 

186 

MALLA  WALLA  U 

222 

292 

154 

ALAMOSA 

2 

2 

WORCESTER 

44 

87 

74 

YOUNGSTOWN 

86 

198 

131 

YAKIMA 

191 

156 

98 

COLORADO  SPRINGS 

103 

103 

97 

DENVER 

214 

227 

110 

MICHIGAN 

OKLAHOMA 

WEST  INDIES 

GRAND  JUNCTION 

429 

505 

256 

ALPENA 

39 

75 

33 

OKLAHOMA  CITY 

445 

661 

545 

SAN  JUAN  P.R. 

"14 

2637 

2240 

PUEBLO 

2B3 

341 

232 

DETROIT 
DETROIT  METRO 

157 
107 

327 
240 

182 
165 

TULSA 

466 

825 

574 

WEST  VIRGINIA 

CONNECTICUT 

FLINT 

70 

168 

110 

OREGON 

BECKLEY 

60 

130 

132 

BRIDGEPORT 

70 

94 

126 

GRAND  RAPIDS 

241 

141 

ASTORIA 

0 

0 

0 

CHARLESTON 

165 

361 

338 

HARTFORD 

144 

254 

126 

HOUGHTON  LAKE 

107 

59 

BURNS  U 

90 

30 

ELKINS 

99 

88 

109 

LANSING 

137 

EUGENE 

10 

10 

25 

HUNTINGTON 

1  7a 

437 

353 

DELAWARE 

MARQUETTE  U 

15 

MEDFORO 

165 

169 

84 

PARKERSBURG  U 

l56 

367 

315 

WILMINGTON 

156 

261 

244 

MUSKEGON 

SAULT  STE  MARIE 

42 

T 

141 
24 

100 

u 

PENDLETON 
PORTLAND 

152 
42 

l7l 
42 

106 
45 

WISCONSIN 

OIST.OF  COLUMBIA 

SALEM 

l9 

19 

26 

GREEN  BAY 

. 

81 

1  7a 

1  'a 

66 

WASHINGTON  DULLES 

147 

263 

245 

MINNESOTA 

SEXTON  SUMMIT  R 

18 

16 

7 

LA  CROSSE 

l32 

162 

WASHINGTON  NATIONAL 

289 

525 

404 

DULUTh 

INTERNATIONAL  FALLS 

24 

Ol 

14 
30 

PACIFIC  AREA 

MADISON 
HI  LWAUKEE 

99 
61 

246 
l98 

114 
66 

FLORIDA 

MINNEAPOLIS 

129 

286 

148 

GUAM  TAGUAC  R 

459 

2407 

242' 

APPALACHICOLA  U 

4BS 

913 

976 

ROCHESTER 

9B 

199 

127 

JOHNSTON 

436 

2354 

2313 

WYOMING 

DAYTONA  BEACH 

1211 

1062 

ST  CLOUD 

73 

1 1Q 

93 

KQROR  R 

532 

3128 

2973 

CASPER 

l9o 

l90 

60 

FORT  MYERS 

1483 

KHAJALEIN 

5 1 8 

3C'3 

3011 

CHEYENNE 

99 

45 

JACKSONVILLE 

952 

MISSISSIPPI 

MAJURO 

29l4 

LANDER 

124 

l24 

36 

KEY  WEST 

2147 

JACKSON 

_ 

970 

840 

PAGO  PAGO 

2953 

2726 

SHERIDAN 

■J 

76 

98 

LAKELAND  U 

1  57a 

I 

1326 

MERIDIAN 

517 

840 

821 

PONAPE  R 

504 

3065 

2837 

MIAMI 

1661 

TRUK  MOen  ISLAND 

531 

3084 

2935 

ORLANDO 

534 

1271 

MISSOURI 

WAKE 

524 

2455 

PENSACOLA 

519 

1014 

1031 

COLUMBIA  REGIONAL 

261 

4l5 

371 

YAP  R 

2956 

2930 

TALLAHASSEE 

455 

914 

977 

KANSAS  CITY 

291 

464 

411 

TAMPA 

567 

1370 

134! 

ST  JOSEPH 

315 

490 

394 

PENNSYLVANIA 

WEST  Palm  BEACH 

493 

1551 

1517 

ST  LOUIS 
SPRINGFIELD 

302 
332 

604 
511 

461 
395 

ALLENTOWN 
ERIE 

155 
42 

271 
105 

194 
81 

GEORGIA 

HARRI5BURG 

147 

265 

283 

ATHENS 

415 

710 

576 

MONTANA 

PHILADELPHIA 

150 

296 

290 

ATLANTA 

367 

592 

514 

BILLINGS 

160 

167 

67 

PITTSBURGH 

75 

175 

180 

AUGUSTA 

461 

621 

705 

GLASGOW 

85 

120 

70 

SCRANTON 

62 

134 

145 

COLUMBUS 

502 

977 

771 

GREAT  FALLS 

86 

66 

36 

WILLIAMSPORT 

106 

215 

180 

MACON 

520 

977 

856 

HAVRE 

103 

107 

6! 

ROME 

396 

675 

507 

HELENA 

57 

57 

20 

RHODE  ISLAND 

SAVANNAH 

517 

1006 

851 

KALISPELL 
MILES  CITY 
MISSOULA 

17 
192 
36 

19 
266 
37 

9 

133 
18 

BLOCK  ISLAND 
PROVIDENCE 

33 
108 

36 
IBI 

25 
66 
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STORM  SUMMARY 


JUNE  1977 


TORNADOES 


HAILSTORMS 


WINDSTORMS 


@HEAVY  SNOWSTORMS 
AND  BLIZZARDS 


ICE  STORMS 


0  ALLOTHER 


Alabama 
Alaska 
Arizona 
Arkansas 

Call fornia  * 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Hawaii  * 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 
Kentucky 
Louisiana 
Maine 

Maryland  &  DC 

Massachuset  ts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey  * 

New  Mexico 
New  York  * 
North  Carolina 
North  Dakota 
Ohio 

Oklahoma 
Oregon 

Pacific  ♦ 
Pennsylvania 
Puerto  Rico  * 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

Utah  * 
Vermont  * 
Virgin  Islands  * 
Virginia 
Washington  * 

West  Virginia 

Wisconsin 

Wyoming 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


JUNE  1977 


Herbert  J.  Thompson,  Office  of  Hydrology 


Major  river  flooding  occurred  in  Kansas  affecting 
tributaries  of  the  Missouri  River,  and  streams  in  the 
Arkansas  River  Basin.     Losses  in  the  lower  Kansas- 
Marais  des  Cygnes  Basins  reached  nearly  $3  million 
with  one  death,  and  this  flooding  extended  downstream 
into  the  Osage  Basin  in  Missouri.     Losses  in  the 
Arkansas  River  Basin  in  Kansas  were  about  $3.5  mil- 
lion.    Minor  to  moderate  flooding  occurred  on  streams 
in  Texas,  the  Carolinas,  Nebraska,  and  Alaska. 


A  number  of  small  stream  and  flash  flood  events  were 
reported  in  various  parts  of  the  country  including 
Iowa,  Illinois,  Wyoming,  the  Dakotas,  Colorado,  Kan- 
sas, West  Virginia,  Texas,  Yosemite  National  Park  in 
California,  Idaho,  Washington,  and  Alaska.  Severe 
urban  flooding  was  reported  in  Des  Moines,  lA,  the 
Quad  Cities  area  of  Iowa  and  Illinois,  Cheyenne,  WY, 
Colorado  Springs  and  Denver,  CO,  Indianapolis,  IN, 
Linton,  ND,  and  Lawrence,  KS . 


Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 

ATLANTIC  SLOPE  DRAINAGE 

The  only  flooding  in  this  area  was  a  continuation  of  the  serious  0  N.A. 

flooding  on  the  Lumber  River  in  North  Carolina  and  the  minor 
flooding  on  the  Little  Pee  Dee  River  in  South  Carolina  which 
ended  by  the  8th.     Crests  occurred  in  May. 


UPPER  MISSISSIPPI  BASIN 

No  river  flooding  occurred.     Flooding  was  limited  to  small  0  N.A. 

streams  and  urban  areas.     On  the  23d  a  rush-hour  storm  tied  up 
evening  traffic  in  Des  Moines.     Rainfall  amounts  were  generally 
2.5  to  3.5  Inches  in  30  to  45  minutes.     However,  one  area  of 
the  city  received  over  5  inches  resulting  in  flooding  of  up  to 
6  feet  in  streets  in  the  area.     On  the  30th  an  early  morning 
storm  from  a  fast  moving  cold  front  dumped  3  to  over  6  inches  of 
rain  around  the  Quad  City  area.     Many  small  streams  in  east  cen- 
tral Iowa  and  northwest  Illinois  overflowed  their  banks  for  a 
short  time  and  urban  flooding  was  reported  in  the  Quad  City  area. 
Damages  were  generally  light.     The  Maquoketa  River  rose  7.5  feet 
in  six  hours  but  crested  well  below  flood  stage. 


MISSOURI  RIVER  BASIN 

Localized  flash  flooding  was  reported  in  Laramie  County,  WY,  on  0  N.A. 

the  23d  with  urban  flooding  in  Cheyenne.     Losses  were  initally 
estimated  at  $750,000  to  crops,  but  losses  from  flooding  rather 
than  rain  and  hail  are  not  known. 

Flash  flooding  occurred  in  northern  Grant  and  eastern  Hettinger  0  N.A. 

Counties  in  North  Dakota  on  the  12th  when  3  to  7  inches  of  rain 
fell  in  3  to  4  hours.     Some  locations  in  this  area  received  6  to 
10  inches  during  the  period  of  the  9th-12th.     Many  roads  in  the 
area  were  washed  out.     The  Cannonball  River  crested  a  foot  below 
flood  stage.     Flash  flooding  also  occurred  in  Emmons  County  on 
the  14th  with  3  to  4  inches  of  rain  in  4  hours.     Sand  Creek 
washed  out  the  road  west  of  Temvik  and  urban  flooding  was  re- 
ported in  Linton,  ND.  ■* 

In  South  Dakota  4  to  5  inches  of  rain  caused  small  stream  and  0  N.A. 

lowland  flooding  in  the  south  central  part  of  the  State  and  the 
northern  portion  of  the  Big  Sioux  Basin  on  the  15th-16th.  Water- 
town,  SD,  received  over  6  inches.     Flash  flooding  was  reported 
along  Willow  Creek,  a  tributary  of  the  Bad  River  on  the  21st. 

In  Colorado  urban  flooding  was  reported  in  Colorado  Springs  from  0  N.A. 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


JUNE  1977 


FLOOD  EVENT 
MISSOURI  RIVER  BASIN-Cont'd 


Preliminary  Estimate 
Lives  of  Property  Damage 
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nearly  3  inches  of  rain  and  in  West  Denver  where  more  than  an 
inch  was  reported  on  the  6th.     On  the  24th  a  cloudburst  caused 
washouts  along  a  5  mile  section  of  the  North  Delta  Canal  with 
about  35  families  evacuated.    Delta,  CO,  reported  0.6  inch  of 
rain. 


Flooding  occurred  on  the  upper  Little  Blue  River  with  rainfall 
of  A  to  6  inches  between  Minden  and  Hastings,  NE.     A  crest  about 
3  feet  over  flood  stage  was  reported  at  DeWeese,  NE.  Highways 
281  and  74  overflowed  at  Ayr  and  Crystal  Lake  halting  traffic. 
Vacationers  and  Girl  Scouts  were  evacuated  from  the  Crystal  Lake 
Recreation  Area  without  incident.     Urban  flooding  occurred  in 
Hastings . 

Major  river  and  flash  flooding  struck  east  central  Kansas  during 
the  period  of  the  18th-29th.     These  events  began  early  on  the 
18th  when  rains  of  7  to  10  inches  in  a  6-hour  period  over  the 
Seven  Mile  Creek  Basin  caused  severe  flash  flooding  at  Ogden, 
KS,  with  losses  of  $1  million  to  a  mobile  home  park  where  200 
people  were  safely  evacuated.     There  was  one  drowning  at  the 
nearby  Fort  Riley  Military  Reservation  when  a  jeep  was  washed 
off  a  road.     This  storm  also  caused  flash  flooding  at  Chapman 
on  Chapman  Creek  with  30  families  evacuated  from  a  trailer  court, 
urban  flooding  in  Manhattan,  KS,  and  stream  flooding  along  Mill 
Creek  which  crested  twice  over  flood  stage  by  as  much  as  9  feet, 
inundating  25,000  acres  with  losses  of  $200,000.     From  the  18th 
to  the  24th  1  to  3-inch  rains  occurred  every  night  over  the  area. 
The  Marais  des  Cygnes  (Upper  Osage)  Basin  was  particularly  hard 
hit  with  near  record  flooding  of  8  to  11  feet  on  the  main  stem 
and  4  to  6  feet  of  flooding  on  the  Salt  and  Pottawatomie  Creek 
tributaries.     This  flooding  inundated  more  than  6,000  acres  with 
losses  of  $1,558,000.     On  the  25th  rains  of  4  to  6  inches  caused 
serious  flash  flooding  in  Wakarusa,  KS,  and  urban  flooding  in 
Lawrence,  KS,  with  losses  of  $140,000.     Widespread  flooding  also 
occurred  on  ungaged  streams  during  this  period.     Dragoon  Creek 
was  reported  to  be  the  highest  since  1946. 

Flooding  also  occurred  downstream  in  the  Osage  (Marais  des  Cygnes) 
Basin  in  Missouri.     From  the  13th  to  the  end  of  the  month  rain- 
fall over  the  basin  averaged  more  than  a  half  inch  daily,  which 
caused  serious  flooding  on  tributaries  and,  combined  with  heavy 
flows  from  the  Kansas  portion,  caused  severe  flooding  on  the 
main  stem  with  a  crest  11  feet  over  flood  stage  at  Schell  City, 
MO.     The  Marmaton  River  crested  10  feet  over  flood  stage  at 
Nevada,  MO,  and  the  Little  Osage  6  feet  over  flood  stage  at 
Horton,  MO.     Flooding  in  the  Missouri  portion  of  the  Osage  Basin 
continued  into  July. 


N.A. 


2,898 


N.A. 


OHIO  RIVER  BASIN 


There  was  no  river  flooding  reported  in  the  basin.     Monthly  rain- 
fall totals  ranged  from  generally  above  normal  over  the  upper 
portion  of  the  basin  to  well  below  normal  over  parts  of  the  lower 
basin.     Small  stream  flooding  was  reported  on  the  6th  in  the 
vicinity  of  Gary,  WV,  in  the  Tug  Fork  Basin  and  urban  flooding 
occurred  in  Indianapolis,  IN,  on  the  30th  from  rainfall  of  up  to 
3  inches. 


N.A. 
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ARKANSAS  RIVER  BASIN 


Major  flooding  occurred  in  the  Kansas  portion  of  the  Arkansas  0  3,449 

Basin  during  the  period  of  the  19th-27th  affecting  major  tribu- 
taries of  the  Arkansas,  including  the  Walnut,  Verdigris,  and 
Neosho  Rivers  and  their  tributaries.     No  flooding  was  reported 
along  the  main  stem  of  the  Arkansas.     Up  to  5  or  6  feet  of 
flooding  occurred  along  the  Little  Arkansas  and  Walnut  Rivers, 
but  no  reports  of  losses  have  been  received.     Widespread  flood- 
ing along  the  Verdigris  from  Altoona  to  Coffeeville,  KS,  inun- 
dated 3,500  acres  with  losses  of  $1,419,000,  primarily  to  agri- 
culture.    The  Verdigris  crested  nearly  9  feet  over  flood  stage 
at  Independence,  KS.     The  lower  Cottonwood  River  reached  4  to  5 
feet  over  flood  stage,  affecting  about  13,000  acres  with  crop 
losses  of  $731,000.     The  Neosho  River  crested  8  feet  over  flood 
stage  at  Oswego,  KS,  flooding  more  than  15,000  acres  causing 
losses  of  $1,299,000,  about  75%  of  which  were  to  agriculture. 
Rainfall  over  this  area  was  similar  to  that  over  the  Marais  des 
Cygnes  Basin  just  to  the  north  (discussed  above)  with  the  heav- 
iest amounts  on  the  21st-22d,  when  24-hour  amounts  of  4  to  11 
inches  occurred.     Although  most  of  the  losses  were  agricultural, 
12  people  had  to  be  evacuated  from  Neodesha  and  15  people  from 
Fredonia.     The  community  of  Dexter  was  almost  isolated  by  Grouse 
Creek,  and  several  people  were  forced  from  their  homes  along  the 
Elk  River. 


WEST  GULF  OF  MEXICO  DRAINAGE 


Minor  to  moderate  flooding  occurred  on  several  streams  in  this  0  N.A. 

area.     Although  heavy  rainfall  occurred  in  some  areas  the  middle 

of  the  month  dry  soil  conditions  and  low  streamflow  prior  to  the 

storm  prevented  serious  flooding  from  developing.  Heaviest 

rainfall  was  during  the  period  of  the  14th-16th.     The  upper 

Sabine  crested  3.5  feet  over  flood  stage  at  Mineola,  resulting 

from  a  total  of  8.6  inches  at  Canton,  TX,  for  the  period.  The 

middle  Trinity  had  a  crest  nearly  7  feet  over  flood  stage  at 

Trinidad  on  the  17th.     The  basin  above  trinidad  had  an  average 

rainfall  of  6.9  inches,  with  a  maximum  of  11.6  inches  at  Mabank, 

TX,  for  24  hours  on  the  16th-17th.     On  the  lower  Guadalupe  River, 

Victoria,  TX,  reported  9.3  inches  on  the  15th  and  Guadalupe 

reached  6.5  feet  over  flood  stage  at  Dupont .     Minor  flooding 

occurred  on  the  lower  Tinity,  Village  Creek,  and  the  Nueces 

River  at  Tilden,  TX.     Pine  Island  Bayou  was  out  of  banks  during 

the  month  but  failed  to  exceed  flood  stage.     In  the  Rio  Grande 

Drainage  Fort  Stockton,  TX,  received  2  to  3  inches  of  rain  in 

one  hour  on  the  21st  causing  urban  flooding,  and  flash  flooding 

was  reported  in  the  Terlingua  Creek  watershed  on  the  28th  with 

road  closures. 


PACIFIC  SLOPE  DRAINAGE 


Flash  flooding  in  Yosemite  National  Park  drowned  two  people  on  2  N.A. 

the  28th.     An  extremely  localized  storm  produced  high  intensity 
rainfall  of  short  duration  over  Tenaya  Canyon  resulting  in  a  5 
feet  wall  of  water  which  swept  a  young  woman  and  would-be  re- 
scuer to  their  deaths.     Tenaya  Creek  is  a  tributary  of  the 
Merced  River. 


Flash  flooding  struck  four  areas  of  Idaho.     On  the  8th  flash  0  N.A. 

flooding  in  the  Buist  and  Arban  Valley  areas  of  Oneida  and 
Power  Counties,  respectively,  destroyed  about  300  acres  of 
wheat  and  damaged  local  roads  and  irrigation  systems.     On  the 
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10th  flash  flooding  washed  out  the  shoulder  of  Interstate  80  in 
Oneida  County  for  about  8  miles,  requiring  5500  feet  of  fence, 
19,000  cubic  yards  of  fill,  and  460  fence  posts  for  repairs.  On 
the  11th  several  houses  and  vehicles  in  Murphy,  ID,  were  damaged, 
and  State  Highway  78  received  major  damage  between  Guffey  and 
Murphy.     Minor  flash  flooding  was  also  reported  on  the  13th  and 
20th  in  Idaho  with  local  road  and  railroad  damage. 

In  Washington  flash  flooding  occurred  in  the  Snake  River  Canyon  0  135 

on  the  7th  in  the  vicinity  of  Asotin  and  Anatone  and  in  the 

Grande  Ronde  River  drainage.     Damage  to  residences,  automobiles, 

and  resort  buildings  was  estimated  at  $25,000.     Also  on  the  7th 

flash  flooding  washed  out  a  secondary  state  highway  between 

Edwall  and  Reardon  near  Spokane.     Flash  Flooding  in  the  vicinity 

of  Entiat    caused    damage  estimated  at  $110,000  on  the  13th.  Most 

of  the  losses  were  to  crops,  machinery,  and  automobiles  in  the 

Entiat  River  Valley;  however,  some  losses  also  occurred  along 

several  small  tributaries  on  the  east  bank  of  the  Columbia  River. 


ALASKA 

The  spring  breakup  on  the  Yukon  River  ended  on  June  1  as  flood  0  N.A. 

waters  receded  from  the  delta  towns  of  Alakanot  and  Emmonak.  All 
streams  fed  by  snowmelt  in  south  central  Alaska  were  high  during 
June  as  the  record  snowpack  at  higher  elevations  melted.     At  or 
near  bankful  were:     The  Kenai  and  Resurrection  Rivers  on  the 
Kenai  Peninsula;  Ship,  Rabbit,  and  Campbell  creeks  in  Anchorage; 
the  Mantanuska,  Susitna,  and  little  Susitna  Rivers,  and  Willow 
and  Montana  Creeks  in  the  Mantanuska  and  Susitna  Valleys;  and 
the  Gulkana,  Gakana,  and  Tonsina  Rivers  in  the  Copper  River 
Basin.     The  only  significant  losses  were  from  flash  flooding 
along  Rabbit  Creek  caused  by  failure  of  an  ice  jam  in  the  head- 
waters of  the  stream.     A  residence  was  seriously  damaged  and 
several  private  bridges  were  washed  out.     The  Kenai  River  was 
slightly  over  flood  stage  the  latter  half  of  the  month  without 
significant  damage  although  flooding  continued  into  July.  The 
Chandelar  River  in  the  upper  Yukon  Basin  flooded  the  village 
of  Venetie  for  3  days  forcing  the  evacuation  of  the  inhabitants. 
However  damage  was  light.     The  Koyukuk  River  was  the  highest  in 
at  least  10  years,  according  to  residents,  and  flooded  the  run- 
way at  the  villages  of  Allakeket  and  Hughes. 
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FLOOD  STAGE  DATA 


(All  dates   in  June 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

ATLANTIC  SLOPE  DRAINAGE 

Ft. 

Ft. 

Lumber: 

Luiaberton,  NC 

9 

May  25 

7 

14.08 

May 

26,27 

Little  Pee  Dee: 

Gallvants  Ferry,  SC 

9 

May  29 

8 

10.4 

May 

31 

HISSOiml  RIVEK  BASIN 

Little  Blue  River: 

Deweese,  NE 

6 

21 

22 

11.2 

21 

mil  Creek; 

Paxlco,  KS 

19 

18 

19 

22.  7 
28.1 

18 
19 

Wakarusa  River: 

Lawrence,  KS 

23 

21 

21 

25.2 

21 

Salt  Creek: 

Lyndon,  KS 

10 

18 
21 

19 
22 

14.42 
11.7 

19 

21 

Pottavatomie  Creek: 

Gamett,  KS 

26 

18 

24 

31.9 

19 

Lane,  KS 

23 

20 

25 

20 

Marmaton  River: 

Nevada,  MO 

22 

20 

U 

32.10 

24 

Little  Osage  River: 

Horcon,  MO 

23 

20 

U 

29.14 

24 

Marais  Des  Cygnes  (Osage) : 

Reading,  KS 

U 

18 
25 

21 
26 

25.0 
23.86 

19 

Quenemo ,  KS 

17 

18 
20 
21 

20 
20 
23 

24.02 
18. 20 
26.13 

18 
20 

Pomona  2  S,  KS 

20 

19 

20 
23 

25.9 

20 
22 

Ottawa,  KS 

27 

21 

24 

31.2 

22 

Osawatonde ,  KS 

28 

20 

26 

38.0 

23 

Lacygne ,  KS 

25 

21 

28 

33.33 

24 

State  Line,  KS 

25 

23 

29 

32.7 

25 

Osage  River: 

Schell  City,  MO 

25 

21 

U 

35.92 

29 

Osceola,  MO 

22 

28 

U 

25. 14 

Jul 

1 

Bagnell  Dam,  MO 

660 

29 

u 

660.6 

Jul 

2 

ARKANSAS  RIVER  BASIN 

Little  Arkansas: 

Ualstead,  KS 

18 

23 

26 

//18.4 
D18.45 

23 
26 

Sedgwick,  KS 

18 

22 

27 

#22.7 
1119.8 

22 
26 

Walnut: 

Augusta,  KS 

23 

23 

Winfield,  KS 

30 

2A 

25 

24 

Arkansas  City,  KS 

18 

23 

26 

20.86 

25 

Whitewater: 

Towanda,  KS 

22 

22 

23 

22.8 

23 

Augusta  I  UNW,  KS 

21 

22 

23 

25.3 

22 

Verdigris: 

Altoona,  KS 

23 

20 

26 

27.4 
27.56 

22 
24 

Independence,  KS 

30 

22 

25 

38.6 

24 

Cofteyvllle,  KS 

18 

23 

26 

22.7 

23 

Cedar  Creek: 

Cedar  Point,  KS 

10 

19 

22 

15.6 

19 

Cottonwood: 

Florence,  KS 

22 

19 

20 

J23.2 

20 

unless  otherwise  specified)  JUHE  1977 


Flood 
stage 

Above  flood  stages 
—dates 

Crest 

From— 

To- 

Stage 

Date 

Ft. 

ARKANSAS  RIVER  BASIN-Continued 

Cottonwood-Cont  'd: 

Cottonwood  Falls,  KS 

9 

22 

23 

«10.3 

22 

Plymouth,  KS 

28 

20 

25 

ff33.11 

23 

Emporia,  KS 

20 

22 

25 

J23.99 

24 

Neosho: 

Americus,  KS 

26 

26 

26 

«26.00 

26 

Neosho  Rapids,  KS 

22 

23 

24 

23.  32 

23 

26 

27 

22.85 

26 

Chanute,  KS 

23 

20 

21 

24.08 

20 

Parsons,  KS 

22 

21 

24 

23.2 

22 

Oswego,  KS 

20 

27 

25.10 

23 

WEST  GULF  OF  MEXICO  DRAINAGE 

Sabine: 

Emory,  TX 

12 

16 

17 

13.51 

17 

Mincola,  TX 

14 

18 

22 

17.49 

20 

Village  Creek: 

Kountze,  TX  (near) 

12 

16 

19 

12.47 

17 

Trinity: 

Trinidad,  TX 

28 

Long  Lake,  TX 

35 

21 

21 

35 . 46 

21 

Moss  Bluff,  TX 

4 

22 

29 

1  5.0 

25,26,27 

Guadalupe : 

Victoria,  TX 

21 

15 

16 

21,20 

15 

Dupont,  TX 

20 

15 

21 

26.5 

16 

Nueces; 

Tilden,  TX 

14 

May  31 

2 

14.94 

1 

ALASKA 

Kenal: 

Cooper  Landing 

12 

18 

U 

14.64 

Aug  11 

22 
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H6 
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S  e 
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E 
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I 

11.9 

22 

30 

1.619 

l7 

3 

2.6 

06 

1.0 

0 

1  .3 

0 

30 

45 

11 

4 

J' 

17 

3 

1 

30 

— jy 

— ,  

lo.o 

i.o 

12 

1.6 

1000 

18 

138 

14 

9 

9 

27 

• 

^A 

123 

1 1 

2 

1 B 

3 

3 

30 

142 

9.3 

I 

2 

12 

1 . 5 

950 

JO 

539 

14 

9.0 

30 

30 

547 

0 

19 

3 

3 

30 

567 

7.0 

? 

15 

3.2 

900 

30 

995 

1 1 

7 

6 

6 

31 

30 

993 

2 

1 

16 

2 

0 

30 

l. 

010 

4.5 

1 

16 

4.6 

?a 

1*  471 

7 

3 

9 

31 

_ 

. 

504 

20  5 

1, 

489 

1 

12 

1 

2 

30 

1' 

473 

1.9 

-2 

2 

17 

5.5 

aAn 

1*971 

9 

6 

\n 

9 

0 

9 

i 

79 

026 

18,8 

23 

• 

»n 

1, 

949 

2 

* 

10 

1 

' 

30 

1 , 

961 

-  •  3 

18 

5 . 5 

7«n 

»A 

2'  497 

2 

-4 

6 

^ft 

i  a79 

• 

9 

79 

^_ 

79 

977 

15.9 

25 

in 

2, 

464 

9 

2 

0 

30 

2' 

-0 

18 

5.8 

«A 

6 

-10.6 

>o 

%n 

1    1  .SO 

2 

"a  5 

79 

158 

^6*6 

26 

in 

3, 

007 

4 

■  ' 

AO 

2 

30 

^' 

19 

5.4 

lA 

f '978 

4 

-15 

5 

50 

in 
tn 

»  77a 

9 

76 

□ 

79 

^' 

772 

? 

ao 

3, 

983 

'0 

9 

-15. 

09 

2 

30 

3, 

"0  a 

-I' 

21 

5.7 

AAA 

taA 

6 

-20 

6 

~ 

* 

2 

-10.0 

7t 

70 

** 

■ 

27 

* 

irt 

196 

- 1 3 

7 

- 19 . 

10 

30 

4, 

7A7 

-13.7 

2 

20 

5.7 

*A 

6 

-25 

7 

^ 

in 

4' 11  7 

4 

-13.9 

77 

29 

5, 

117 

3  7 

26 

lA 

4, 

853 

- 17 

9 

-26 , 

2 

10 

30 

•30 

21 

6.1 

500 

30 

5*684 

14 

4 

-29 

0 

29 

11 

30 

5  860 

9 

22 

3 

4 

29 

5, 

-6.9 

"22 

27 

J  * 

30 

5, 

598 

1 

^ 

568 

"27*9 

-39 

5 

22 

♦  )0 

29 

6»470 

-20 

0 

-33 

3 

29 

12. 

6 

30 

6.669 

-15 

1 

-26;9 

23 

3 

3 

29 

6, 

670 

-14.4 

I27 

26 

1. 

5 

30 

6, 

321 

-28 

7 

-37! 

^ 

10 

3 

B 

30 

6, 

1 

'?H  a 

-39 

9 

22 

8.3 

«00 

29 

7.333 

-26 

2 

-37.9 

29 

14 

7 

30 

7,549 

-21 

2 

-33.9 

23 

4 

3 

29 

7. 

994 

-20.3 

.35 

i 

26 

2. 

5 

30 

7,  193 

-35 

3 

-43, 

10 

3 

6 

30 

7, 

"at  7 

4 

22 

9.7 

350 

29 

6>288 

-33 

2 

-42 

6 

30 

18. 

0 

30 

8,920 

-28 

5 

-40.4 

24 

5 

3 

29 

8, 

931 

-27.7 

-40 

26 

3. 

6 

30 

8,073 

-42 

4 

11 

4 

0 

30 

6, 

ARB 

-41.3 

.44 

22 

11.4 

300 

26 

9«3S1 

-41 

6 

-46 

0 

30 

20. 

5 

30 

9,  602 

-37 

2 

-46.3 

24 

6 

7 

29 

9, 

618 

-36. 1 

.46 

26 

5, 

3 

30 

9,094 

-49 

8 

1 1 

3 

2 

30 

9, 

11  7 

-47.7 

23 

13.6 

250 

28 

10.566 

-49 

0 

29 

24. 

0 

30 

10,836 

-47 

0 

23 

9 

4 

29 

10, 

899 

-45,8 

7, 

9 

30 

10, 

273 

-53 

9 

09 

2 

9 

30 

10, 

311 

-50.7 

24 

14.5 

200 

28 

12'013 

-53 

6 

29 

24. 

6 

29 

12,283 

-56 

3 

24 

12 

6 

29 

12. 

309 

-96.2 

76 

10 

4 

30 

11, 

731 

-47 

3 

12 

2 

2 

30 

11, 

"to'* 

24 

11.9 

175 

28 

12.869 

-54 

8 

30 

19. 

8 

29 

13.124 

-59 

9 

25 

13 

7 

29 

13. 

149 

-60.3 

76 

10 

6 

30 

12, 

616 

-46 

6 

12 

2 

6 

30 

12> 

-46.3 

23 

9.5 

150 

28 

13.854 

-55 

2 

29 

15. 

6 

29 

14.079 

•  63 

3 

25 

11 

9 

29 

14, 

102 

-63,7 

26 

10, 

9 

30 

13, 

639 

-46 

5 

14 

2 

8 

30 

13, 

'in'- 

23 

7.6 

125 

27 

15.016 

-56 

2 

29 

10. 

9 

28 

15.193 

-66 

3 

25 

10 

3 

29 

15, 

215 

-66,1 

27 

9 

2 

30 

14, 

648 

-47 

0 

12 

3 

1 

30 

14, 

85b 

-49.7 

23 

6.2 

100 

27 

16.433 

-57 

2 

29 

6. 

3 

27 

16.541 

-67 

5 

26 

4 

1 

29 

16, 

560 

-67,5 

26 

3 

9 

30 

16, 

324 

-47 

4 

13 

3 

3 

30 

16, 

31' 

-50.2 

21 

3.6 

80 

26 

17.645 

-56 

6 

32 

2 

3 

27 

17.890 

-65 

7 

10 

1 

2 

29 

17, 

907 

-65,7 

06 

1 

1 

30 

17, 

799 

-47 

7 

11 

3 

4 

30 

17, 

16 

2.7 

70 

25 

16.693 

-55 

7 

04 

1 

2 

27 

18,707 

-63 

4 

09 

4 

0 

29 

16, 

723 

-63,4 

07 

3 

6 

30 

18, 

681 

-47 

6 

11 

3 

8 

30 

18, 

641 

'50*9 

16 

2.1 

60 

24 

19.678 

-54 

7 

06 

2 

0 

27 

19,661 

-60 

3 

09 

5 

6 

29 

19, 

677 

-60,2 

09 

5 

9 

30 

19, 

699 

-47 

6 

10 

3 

8 

30 

19, 

645 

-5o!7 

12 

2.4 

50 

23 

20.849 

-53 

9 

08 

4 

8 

27 

20,807 

-56 

8 

09 

6 

2 

29 

20, 

823 

-57,1 

08 

6 

3 

30 

20, 

906 

-47 

0 

09 

4 

6 

30 

20, 

834 

-9o.« 

u 

3.2 

*0 

23 

22.290 

-91 

9 

09 

6 

9 

27 

22,230 

-54 

4 

09 

7 

7 

29 

22, 

242 

-55,1 

09 

7 

0 

30 

22, 

365 

-46 

7 

10 

6 

4 

29 

22, 

292 

-49.7 

09 

5.2 

30 

23 

24.  166 

-49 

3 

09 

9 

1 

27 

24,086 

-51 

7 

09 

8 

6 

29 

24, 

095 

-51,9 

09 

8 

3 

30 

24, 

300 

-45 

4 

09 

7 

6 

29 

24, 

180 

-46*4 

09 

6.7 

25 

22 

25.361 

-47 

8 

09 

9. 

3 

27 

25,274 

-49 

7 

09 

9 

6 

29 

25, 

283 

-90.0 

09 

8 

3 

30 

25, 

521 

-43 

8 

09 

6 

6 

29 

25, 

384 

-47.1 

09 

7.7 

20 

22 

26.843 

-45 

3 

09 

10. 

7 

26 

26,743 

-46 

7 

09 

6 

5 

29 

26, 

751 

-47.1 

09 

9 

4 

26 

27, 

026 

-41 

6 

09 

10 

0 

28 

26, 

366 

-49.3 

09 

9.1 

15 

21 

28.773 

-42 

2 

09 

11. 

8 

22 

28,660 

-43 

6 

06 

10 

6 

29 

28, 

670 

-43.6 

08 

10 

6 

26 

28, 

999 

-37 

6 

09 

10 

4 

27 

28, 

796 

-41.7 

09 

11.2 

10 

13 

31.550 

-36 

6 

15 

31.416 

-37 

6 

09 

15 

1 

26 

31. 

421 

-36,9 

0» 

15 

1 

24 

31, 

819 

-32 

a 

09 

12 

0 

22 

31 

588 

-35.9 

08 

13.7 

7 

6 

33.893 

-33 

0 

15 

33, 

685 

-34,1 

10 

16 

7 

13 

34, 

334 

-28 

6 

16 

34, 

106 

-30.3 

09 

13.2 

5 

6 

36, 

482 

-26.9 

ATHENS. 

• 

BARTER  ISLAND, 

AK 

BETHEL,  AK 

a 

BISHARCK,  NO 

987 

HI 

1017 

MB 

1013 

MB 

1009 

HB 

955 

HB 

SFC 

30 

246 

19 

3 

16 

5 

30 

8 

30 

8 

3 

-.9 

06 

2 

1 

30 

19 

.4 

2 

29 

5 

30 

39 

8 

7 

6. 

28 

1 

8 

30 

503 

13.1 

10 

6 

18 

.1 

1000 

30 

139 

8 

-.5 

07 

2 

4 

30 

116 

.6 

3 

30 

7 

29 

114 

9 

8 

6, 

31 

2 

0 

950 

30 

575 

22 

0 

14.7 

29 

4 

3 

30 

554 

3 

5 

-3.0 

09 

2 

1 

30 

534 

5.1 

1 

29 

1 

0 

30 

937 

8 

9 

1.0 

04 

1 

0 

25 

559 

14.1 

10 

3 

10 

.4 

900 

10 

1.044 

19 

7 

11 

9 

29 

5 

8 

30 

994 

4 

0 

-4.0 

10 

1 

6 

30 

977 

5.4 

.2 

3 

29 

I 

6 

30 

963 

6 

3 

-1.6 

15 

I 

5 

30 

1- 

007 

15.6 

7 

5 

24 

.7 

850 

30 

1.534 

16 

6 

8.6 

29 

7 

1 

30 

1.457 

2 

4 

-6.6 

12 

1 

3 

30 

1, 

443 

3.7 

.3 

6 

30 

1 

4 

30 

1, 

449 

3 

1 

-3. 

9 

17 

2 

1 

30 

1 

490 

13.6 

5 

3 

27 

3.1 

800 

30 

2.046 

13 

0 

5 

6 

29 

8 

2 

30 

1,945 

1 

-8.4 

19 

1 

3 

30 

1, 

934 

1.5 

.5 

5 

30 

1 

3 

30 

1, 

938 

1 

-6. 

3 

17 

2 

0 

30 

1 

999 

I0.6 

2 

5 

28 

5.1 

750 

30 

2.566 

10 

1 

4 

29 

8 

8 

30 

2,460 

-2 

7 

•  l3.6 

19 

1 

6 

30 

2, 

451 

-1.3 

.6 

6 

31 

1 

0 

30 

2, 

492 

-3 

I 

-8. 

7 

16 

2 

0 

30 

2 

535 

7.4 

-1 

1 

29 

6.5 

700 

30 

3.159 

6 

8 

-5 

6 

29 

8. 

8 

30 

3,004 

-5 

9 

-16.4 

19 

1 

4 

30 

2, 

998 

-4.7 

.11 

2 

31 

6 

30 

2, 

995 

-6 

7 

-12.7 

15 

2 

1 

30 

3, 

099 

3.9 

.4 

7 

29 

9.1 

650 

30 

3.764 

3 

2 

-8 

5 

29 

8 

9 

30 

3,581 

-9 

0 

-20.9 

19 

1 

6 

30 

3, 

576 

-8.1 

.16 

5 

34 

4 

30 

3, 

570 

-10 

0 

-17.9 

15 

2 

7 

30 

3 

698 

.2 

-9 

0 

30 

10.8 

600 

30 

4.409 

6 

-12 

2 

29 

10 

0 

30 

4,  196 

-12 

9 

-24.7 

21 

2 

2 

30 

196 

-11,9 

.20 

7 

26 

6 

30 

4,  163 

-14 

0 

-23.5 

14 

3 

5 

30 

4 

335 

-3.6 

-14 

2 

29 

13.0 

550 

30 

5.099 

-4 

6 

-17.3 

29 

10 

4 

30 

4,854 

-17 

6 

-26.3 

20 

2 

7 

30 

4, 

856 

-16,3 

.26 

8 

20 

1 

2 

30 

4,338 

-16 

4 

-26.9 

15 

3 

4 

30 

5 

016 

-7.6 

.19 

1 

29 

14.5 

500 

30 

5.643 

-9 

1 

-22 

2 

29 

10 

6 

30 

5,560 

-22 

4 

-32.8 

16 

3 

4 

30 

5, 

566 

-21,5 

.31 

6 

l9 

1 

8 

30 

9, 

543 

-23 

2 

-34. 

6 

15 

3 

5 

30 

5 

752 

-12.7 

.24 

4 

29 

14.5 

'.50 

30 

6.651 

-14 

0 

-26 

6 

29 

11 

0 

29 

6.324 

-26 

0 

-37.6 

20 

4 

0 

30 

6,334 

-27,0 

.37 

3 

18 

2 

5 

30 

6.306 

-28 

6 

-39.1 

15 

3 

7 

30 

6 

548 

-18.3 

-29 

9 

29 

16.8 

400 

30 

7.534 

-20 

2 

-33.3 

30 

11 

7 

29 

7.159 

-34 

4 

.43.7 

20 

4 

1 

30 

7, 

173 

-33,3 

.43 

2 

18 

3 

6 

30 

7.139 

-34 

7 

-49.0 

16 

3 

3 

30 

7 

417 

-24.4 

.36 

3 

29 

17.2 

350 

30 

8.513 

-27 

4 

-39.9 

30 

12 

3 

29 

6.061 

-41 

8 

20 

3 

30 

8, 

100 

-40.5 

.47 

5 

17 

4 

5 

30 

e. 

061 

-41 

7 

-50. 

9 

16 

3 

2 

30 

8 

378 

-31.7 

•42 

5 

29 

19.6 

300 

30 

9.601 

-35 

7 

-47 

2 

29 

13 

4 

29 

9.104 

-49 

6 

16 

5 

1 

30 

9, 

130 

-46,2 

16 

6 

2 

30 

9.088 

-46 

5 

16 

2 

1 

29 

9 

447 

-39.8 

-46 

8 

28 

22.0 

250 

30 

10.642 

-45 

7 

29 

13 

8 

29 

10.267 

-51 

4 

16 

4 

5 

30 

10, 

315 

-93.1 

16 

6 

6 

30 

10, 

272 

-53 

0 

16 

1 

2 

29 

10 

670 

-48.5 

27 

24.0 

200 

30 

12-293 

-56 

5 

30 

14 

5 

28 

11.756 

-45 

3 

17 

3 

2 

30 

11, 

772 

-46,9 

17 

2 

0 

30 

11, 

730 

-46 

8 

16 

1 

2 

29 

12 

109 

.56.7 

27 

24.5 

175 

30 

13.130 

-61 

6 

30 

14 

4 

28 

12.648 

-49 

0 

16 

2 

5 

30 

12, 

661 

-45,6 

16 

1 

4 

30 

12 

616 

-46 

2 

13 

1 

5 

29 

12 

953 

-58.0 

26 

22.7 

150 

30 

14.074 

-69 

7 

29 

14 

0 

28 

13,678 

-49 

4 

15 

2 

2 

30 

13, 

687 

-46,0 

14 

I 

4 

30 

13 

640 

-46 

4 

13 

2 

3 

29 

13 

924 

-58.1 

29 

17.4 

125 

30 

15.175 

-67 

6 

30 

11 

0 

28 

14,893 

-45 

7 

14 

2 

I 

30 

14, 

899 

-46,3 

12 

1 

8 

30 

14 

848 

-47 

3 

12 

2 

3 

29 

15 

072 

-57.6 

29 

13.4 

100 

30 

16.516 

-67 

6 

31 

5 

3 

28 

16,378 

-46 

3 

12 

2 

4 

30 

16, 

381 

-46,6 

U 

2 

2 

30 

16, 

324 

-47 

1 

11 

3 

1 

28 

16 

479 

-98.6 

29 

7.6 

80 

30 

17.670 

-64 

4 

01 

2 

5 

27 

17,856 

-46 

0 

11 

2 

6 

29 

17, 

861 

-46,4 

09 

2 

7 

29 

17 

601 

-47 

4 

11 

3 

5 

27 

17 

683 

-96.4 

30 

4.1 

70 

30 

16.691 

-62 

4 

05 

2. 

8 

27 

18,747 

-45 

2 

10 

2 

7 

29 

IB, 

790 

-45,5 

09 

2 

8 

29 

18, 

684 

-47 

9 

11 

4 

3 

27 

18 

725 

-97.2 

34 

2.6 

60 

30 

19.649 

-99 

4 

07 

4 

6 

27 

19,777 

-44 

8 

09 

3 

9 

29 

19, 

779 

-45.0 

09 

4 

0 

29 

19, 

703 

-47 

3 

10 

4 

2 

27 

19 

704 

-95.7 

03 

2.3 

50 

30 

20.799 

-96 

5 

08 

6 

1 

25 

20,993 

-44 

3 

09 

4 

2 

29 

21, 

000 

-44,4 

09 

7 

29 

20 

910 

-47 

1 

09 

4 

6 

27 

20 

870 

-94.0 

07 

3.4 

40 

30 

22.223 

-94 

1 

09 

7 

2 

23 

22,490 

-44 

0 

09 

5 

6 

29 

22, 

496 

-44,1 

06 

6 

0 

29 

22, 

389 

-46 

8 

09 

6 

5 

27 

22 

309 

-92.3 

06 

5.6 

30 

30 

24.082 

-91 

5 

09 

8 

1 

17 

24.422 

-43 

1 

09 

6 

4 

28 

24, 

427 

-43,4 

09 

7 

6 

28 

24, 

300 

-45 

9 

09 

7 

4 

27 

24 

179 

-49,6 

06 

8.1 

25 

30 

25.271 

-49 

6 

09 

6 

9 

11 

25.645 

-41 

9 

09 

7 

8 

27 

25, 

695 

-42.6 

09 

8 

2 

28 

29, 

918 

-44 

4 

09 

8 

5 

24 

25 

375 

-46.2 

09 

8.6 

20 

29 

26.741 

-46 

6 

09 

9 

8 

27 

27. 

167 

-41,1 

09 

8 

6 

27 

27, 

024 

-41 

9 

09 

9 

1 

24 

26 

855 

-45.5 

09 

9.0 

15 

29 

28.660 

-44 

3 

09 

11 

0 

24 

29, 

136 

-38,1 

09 

9 

1 

25 

28, 

994 

-38 

2 

09 

10 

5 

19 

28 

792 

-42.6 

06 

10.9 

10 

23 

31.406 

-39 

2 

09 

13 

5 

24 

31, 

959 

-32.8 

09 

10 

5 

13 

31, 

617 

-32 

7 

09 

12 

1 

11 

31 

567 

-36.0 

09 

11.8 

7 

10 

33.675 

-34 

7 

19 

34, 

489 

-27,5 

09 

13 

3 

9 

13 

36. 

919 

-23,6 

09 

13 

7 

4 

6 

38, 

914 

-21.9 

60I5E 

.  10 

BOOTHVILLE.  l« 

* 

BROHNSVIl.LE,TX 

BUFFALO,  NY 

CAPE  HATTERAS, 

NC 

914 

He 

1016 

MB 

1013 

MB 

987 

MB 

1014 

HB 

S'C 

30 

671 

14 

6 

6 

.7 

16 

1 

1 

27 

1 

25 

6 

22.7 

21 

1 

2 

30 

7 

24.5 

22 

8 

15 

2 

4 

30 

216 

14 

3 

11. 

0 

23 

1 

6 

30 

4 

21.7 

19 

1 

29 

1.4 

1000 

27 

143 

25 

7 

21.9 

28 

1 

1 

30 

119 

25,0 

23 

9 

15 

4 

6 

30 

125 

21.9 

17 

5 

28 

2.0 

950 

27 

594 

22 

6 

17.4 

21 

3 

0 

30 

569 

22,5 

19 

7 

16 

8 

6 

30 

944 

14 

4 

8. 

3 

27 

3 

0 

30 

570 

19.8 

13 

8 

29 

3.6 

900 

30 

1.005 

17 

4 

5 

6 

21 

2 

27 

1.064 

20 

1 

12.8 

19 

2 

9 

30 

1, 

040 

20.6 

14 

0 

17 

9 

I 

30 

1, 

000 

12 

2 

6. 

1 

29 

4 

2 

30 

1 

035 

16.9 

11 

4 

29 

5.1 

850 

30 

1.494 

17 

8 

2 

9 

33 

2 

0 

27 

1.559 

17 

6 

7.3 

18 

2 

5 

30 

1, 

933 

16,0 

9 

1 

17 

8 

6 

30 

1, 

477 

9 

3 

3.6 

29 

5 

5 

30 

I, 

520 

13.6 

6 

3 

28 

6.6 

800 

10 

2.010 

14 

4 

2 

32 

2 

6 

27 

2.072 

15 

0 

1.7 

18 

2 

7 

30 

2, 

090 

19.3 

4 

4 

16 

7 

i 

30 

1, 

976 

6 

3 

-1.0 

29 

6 

9 

30 

2 

030 

U.O 

3 

5 

28 

7.9 

750 

30 

2.551 

10 

7 

-1 

9 

29 

3 

1 

27 

2.619 

11 

7 

-2.7 

18 

2 

7 

30 

2, 

595 

12.9 

-1 

2 

15 

6 

0 

30 

2, 

909 

3 

4 

-4. 

7 

29 

7 

7 

30 

2, 

566 

8.0 

1 

28 

9.0 

700 

30 

3.122 

6 

6 

-4.9 

27 

5 

0 

27 

3.188 

8 

2 

-6.1 

19 

1 

8 

30 

3, 

170 

9.0 

-5 

4 

14 

5 

3 

30 

3, 

062 

8 

-10. 

2 

29 

7 

9 

30 

3 

132 

4.9 

.4 

4 

28 

10.1 

650 

30 

3.726 

2 

5 

.6.0 

25 

6 

5 

27 

3.797 

4 

7 

-9,9 

21 

1 

5 

30 

3, 

760 

5.3 

.8 

6 

13 

4 

7 

30 

3, 

654 

-1 

8 

-12. 

5 

30 

8 

e 

30 

3 

734 

1.9 

-8 

1 

28 

11.2 

600 

>0 

4.368 

-1 

9 

-12 

2 

25 

7 

9 

27 

4.444 

7 

-13.6 

26 

9 

30 

4, 

429 

1.4 

•  13 

2 

12 

3 

6 

30 

4, 

286 

9 

-16. 

5 

29 

9 

7 

30 

4 

377 

-1.2 

-14 

4 

26 

12-5 

550 

30 

5.055 

-6 

3 

-16 

2 

25 

9 

4 

27 

9.138 

-3 

3 

-18.1 

29 

1 

2 

30 

5, 

124 

-3.0 

.17 

4 

11 

2 

6 

30 

4, 

967 

-9 

0 

-19. 

2 

29 

10 

4 

30 

5- 

066 

-4.9 

-19 

6 

28 

12.6 

500 

30 

5.793 

-11 

3 

-21 

.0 

25 

10 

5 

27 

5.865 

.8 

3 

-22.8 

26 

1 

6 

30 

5, 

672 

-8.0 

.21 

2 

12 

2 

1 

30 

5, 

698 

-13 

7 

-25. 

1 

29 

11 

5 

30 

5 

606 

-9.7 

-23 

2 

28 

13.9 

450 

30 

6.593 

-16 

7 

-26 

6 

25 

10 

5 

27 

6,695 

-13 

5 

-27.6 

29 

2 

1 

30 

6,663 

-13.1 

.27 

2 

12 

9 

30 

6, 

491 

-19 

0 

-30. 

2 

29 

12 

6 

30 

6, 

614 

-14.6 

.28 

2 

28 

15.2 

400 

30 

7.467 

-23 

1 

-33 

■  0 

25 

10 

4 

27 

7,581 

-l9 

3 

-32.6 

28 

2 

3 

30 

7, 

S7l 

-19.1 

•  30 

6 

26 

3 

30 

7,358 

-25 

0 

-36.0 

29 

14 

1 

30 

7 

496 

-20.7 

.34 

5 

28 

17.0 

350 

30 

6.434 

-30 

6 

-39 

.5 

26 

11 

0 

26 

8,967 

-25 

9 

-39.5 

26 

3 

2 

30 

8,953 

-26.0 

.38 

1 

25 

8 

30 

6, 

318 

-32 

1 

-42. 

8 

29 

15 

5 

30 

8 

472 

.26.0 

-41 

0 

28 

17.9 

300 

30 

9.506 

-39 

5 

-47.0 

26 

11 

4 

26 

9,662 

-34 

4 

.45.5 

28 

3 

6 

30 

9,646 

-34.3 

.46 

5 

27 

3 

8 

30 

9, 

364 

-40 

9 

-46.6 

29 

17 

3 

30 

9, 

557 

.36.3 

.48 

1 

28 

20.2 

250 

30 

10.727 

-49 

5 

25 

11 

8 

26 

10.910 

-44 

6 

26 

3 

6 

30 

10, 

699 

-43,8 

29 

6 

0 

29 

10, 

600 

-46 

9 

30 

21 

4 

30 

10 

796 

-45.8 

28 

21.7 

200 

>0 

12.156 

-58 

3 

25 

13 

6 

26 

12.369 

-55 

2 

29 

6 

4 

30 

12. 

362 

-54.5 

29 

6 

5 

29 

12, 

046 

-54 

8 

30 

23 

2 

30 

12, 

247 

-96.3 

28 

24.0 

175 

30 

12.995 

-59 

9 

25 

13 

0 

26 

13,211 

-60 

5 

29 

6 

4 

30 

13. 

207 

-60,1 

29 

6 

8 

29 

12, 

896 

-56 

2 

30 

22 

4 

30 

13, 

086 

.61.2 

29 

23.3 

150 

30 

13.956 

-60 

9 

25 

11 

5 

26 

14.198 

-69 

8 

29 

6 

0 

30 

14, 

154 

-66,3 

30 

5 

9 

29 

13, 

876 

-56 

1 

30 

17 

4 

30 

14, 

034 

-64.3 

29 

18.7 

125 

30 

15.091 

-60 

3 

25 

9 

6 

26 

19,295 

-69 

7 

30 

4 

6 

30 

15, 

243 

-72,2 

31 

3 

8 

29 

15, 

032 

-57 

3 

30 

14 

4 

29 

15- 

150 

-65.6 

29 

13.7 

100 

29 

16/483 

-60 

4 

23 

6 

4 

26 

16,579 

-70 

6 

35 

2 

6 

30 

16, 

546 

-73,9 

03 

3 

2 

29 

16, 

441 

-57 

9 

30 

9 

6 

29 

16, 

910 

-64.7 

29 

7.6 

so 

29 

17.874 

-59 

9 

24 

2 

6 

25 

17,915 

-67 

6 

06 

4 

4 

30 

17, 

861 

-69,6 

06 

6 

8 

29 

17, 

848 

-57 

9 

33 

5 

1 

29 

17, 

877 

-62.9 

32 

2.6 

70 

29 

18.712 

-96 

3 

14 

1 

0 

25 

18,726 

-63 

6 

08 

6 

1 

30 

IB, 

663 

-66,8 

08 

e 

6 

29 

18, 

694 

-56 

6 

35 

2 

B 

29 

18, 

705 

-60.3 

04 

1.9 

60 

28 

19.682 

-97 

1 

10 

2 

4 

25 

19.681 

-60 

0 

07 

7 

7 

30 

19, 

604 

-63,1 

09 

9 

0 

29 

19, 

675 

-55 

3 

05 

2 

4 

29 

19, 

671 

-58.2 

07 

3.6 

50 

28 

20.641 

-95 

3 

09 

4 

2 

24 

20.832 

-56 

9 

09 

9 

6 

30 

20, 

736 

-59,6 

09 

11 

6 

29 

20, 

643 

-53 

8 

07 

3 

9 

29 

20, 

824 

-56.4 

06 

5.9 

40 

28 

22.271 

-53 

6 

09 

6 

2 

24 

22.295 

-54 

2 

09 

9 

9 

30 

22, 

145 

-59,6 

09 

13 

6 

28 

22, 

279 

-52 

3 

07 

5 

0 

29 

22, 

249 

-54.0 

09 

8.2 

30 

28 

24.134 

-90 

7 

06 

7 

9 

24 

24. U3 

-91 

09 

12 

5 

30 

23, 

996 

-51.5 

09 

14 

9 

27 

24 

150 

-SO 

0 

09 

B 

2 

28 

24 

112 

.50.6 

09 

6.1 

29 

28 

25.326 

-46 

5 

06 

9 

3 

24 

25.303 

-49 

0 

09 

13 

6 

29 

25, 

164 

-49,7 

09 

14 

5 

27 

25, 

346 

-48 

5 

09 

8 

3 

27 

25, 

299 

-49.4 

09 

6.7 

20 

27 

26.603 

-46 

0 

06 

10 

6 

23 

26,779 

-46 

2 

09 

13 

2 

29 

26, 

654 

-46,6 

09 

14 

4 

26 

26, 

825 

-45 

6 

09 

9 

6 

27 

26, 

772 

-46.2 

09 

10.3 

15 

27 

26.730 

-42 

9 

09 

11 

3 

21 

26,704 

-43 

0 

06 

13 

4 

28 

26, 

575 

-43,6 

06 

15 

4 

22 

28, 

741 

-42 

7 

09 

10 

2 

25 

26, 

703 

-43,4 

09 

10.7 

10 

20 

31.485 

-37 

0 

09 

11 

2 

16 

31,474 

-36 

2 

09 

18 

7 

26 

31, 

330 

-38,6 

09 

19 

7 

16 

31, 

494 

-37 

2 

09 

12 

6 

22 

31, 

462 

-38.4 

09 

12.6 

7 

6 

33,954 

-34 

6 

10 

33, 

798 

-33,6 

6 

33, 

934 

-35.0 

-  23  - 


RAWINSONDE  DATA 


Aveiage  monthly  values 

 JUNg  1977 


« 

CtniBDU.  HE 

centreville,  »l 

CHARLESTON/ 

SC 

CHATHAM,  MA 

CHIHUAHUA 

,  HEXICO 

988 

MB 

1000 

MB 

1014 

MB 

1009 

MB 

698 

MB 

Resultant 

Resultant 

c 

Resultant 

Resultant 

Resultant 

Wind 

C 

O 

Wind 

0 

Wind 

.2 

Wind 

,2 

Wind 

3 

U 

V 
3 
ffl 

■d  press 

1 

■~ 

■ 

i 

• 
V 

JO 

o 

'3 

21 

.5 

a. 

e 

observt 

J 

01 
3 
a 

0 

.s 

» 

Q. 

E 

« 
« 
0 

u 

3 

2 

0 
°^ 
.E 

t 

en 

d 
E 

? 

£ 
0 

"S 

'3 
■g 

3 
■ 

p 

d 
B 

ndai 
face 

° 

S  2 
c  £ 

Q. 
B 

(X 

recti 
18  of 

"3 

c 

ters 

Q. 

i 

recti 

■0 

u 

c 

ters 

V 

g 

cu 
% 

recti 
IS  of 

•0 

0 

a. 

■u 

a 
c 

g 

s, 

recti 
,s  of 

s> 

5  5 

o 

■r  J 

-  J 

a 

% 

1 

u 

s 

0. 

■-  s 

Z 

a  1 

w 

2 

O 

1 

Q 

5- 

« 

Q 

1 

0 

« 

Z 

□ 

B 

0 

CO 

z 

a 

E 

a 

SPC 

30 

191 

12 

1 

10*3 

35 

5 

30 

140 

20 

6 

17.9 

31 

4 

30 

13 

?2 

9 

* 

27 

1 

3 

30 

16 

14 

9 

, 

g 

27 

1 

3 

30 

1 

478 

10,3 

7 

29 

.7 

19 

153 

21 

5 

18.1 

33 

1 

30 

133 

18 
■ 

28 

2 

4 

28 

103 

15 

7 

11* 

26 

2 

6 

^950 

30 

520 

11 

2 

8*5 

19 

6 

30 

589 

23 

5 

l5.6 

28 

4 

2 

30 

582 

29 

4 

5 

30 

531 

14 

9 

8* 
_ ' 

29 

4 

2 

900 

30 

972 

9 

7 

6.  1 

21 

1 

8 

30 

1/ 

060 

20 

5 

12.9 

29 

5 

0 

30 

1, 

052 

20*3 

i 

29 

5 

0 

30 

987 

12 

4 

-  • 

29 

3 

8 

30 

1»445 

7 

4 

3  •  2 

1 

8 

30 

1/ 

951 

17 

1 

10.3 

28 

5 

4 

30 

1, 

543 

16*« 

29 

5 

7 

30 

1, 

464 

9 

5 

29 

4 

3 

30 

1 

51 

oil 

19 

29 

1.2 

800 

30 

1<942 

4 

7 

liO 

24 

I 

8 

30 

2/ 

067 

13 

9 

5 . 5 

29 

5 

5 

30 

2, 

057 

1 

29 

6 

3 

30 

1, 

965 

6 

5 

^' 

29 

5 

1 

30 

2 

5fl^ 

ID. 4 

24 

2.0 

750 

30 

2^466 

1 

9 

-1.8 

25 

2 

1 

30 

2/ 

608 

10 

8 

-.4 

28 

4 

9 

30 

2, 

598 

no 

1 

29 

7 

4 

30 

2, 

492 

3 

3 

r 

29 

7 

0 

30 

2 

15.1 

22 

.2 

30 

3' 021 

8 

-6  •  8 

25 

3 

3 

30 

3/  180 

7 

3 

28 

5 

1 

30 

3, 

168 

AT 

'I 

29 

7 

9 

30 

3, 

050 

1 

2 

28 

7 

7 

30 

3 

164 

^S*fl 

06 

1.4 

650 

30 

3/610 

-3 

7 

-11  •  2 

26 

4 

6 

30 

3/ 

787 

3 

8 

29 

6 

0 

30 

3, 

773 

29 

6 

7 

30 

3, 

643 

-1 

6 

26 

9 

8 

30 

3 

771 

04 

1.9 

29 

4/241 

.7 

1 

-17«0 

25 

5 

tt 

30 

4/433 

1 

-13.2 

29 

5 

5 

30 

4, 

416 

29 

9 

6 

30 

4,277 

-5 

0 

~i  7* 

28 

10 

1 

30 

4 

?3r 

04 

2.7 

590 

29 

4/914 

-11 

4 

-21*4 

25 

5 

9 

30 

5/ 

129 

-4 

3 

30 

6 

4 

30 

5, 

109 

-4*1 

"15 

29 

10 

0 

30 

4, 

955 

-9 

4 

~5  1  ' 

28 

11 

1 

30 

5 

6*5 
"0*  , 

Tn 

03 

3.9 

500 

2° 

5/639 

-15 

9 

-27.0 

25 

6 

1 

30 

5/ 

869 

.9 

1 

-22.8 

29 

6 

8 

30 

5, 

655 

-8.5 

_ 

29 

9 

5 

30 

5, 

665 

-14 

2 

~?a ' 

28 

12 

0 

30 

9 

8^4 

-V .  I 

*l  6 
*^ 

03 

2.0 

<,50 

29 

6/424 

-21 

5 

25 

7 

2 

30 

6/677 

-14 

1 

-26.7 

29 

7 

5 

30 

6, 

664 

29 

9 

5 

29 

6, 

473 

-20 

0 

~32 ' 

28 

13 

1 

30 

6 

31 

1.3 

4C0 

29 

7/281 

-27 

9 

-3'i8 

25 

8 

4 

30 

7/561 

-19 

9 

' 

29 

7 

9 

30 

7, 

549 

-19*9 

29 

10 

1 

29 

7, 

336 

-26 

5 

-39 . 

28 

14 

9 

30 

7 

56r 

"19*4 

1 

28 

3.2 

350 

28 

8/225 

-35 

3 

25 

8 

9 

30 

8/ 

941 

-26 

9 

29 

7 

8 

30 

8, 

530 

"26*7 

'f  7 

1 

29 

11 

2 

28 

8, 

295 

-33 

3 

28 

16 

9 

30 

8 

i 

27 

9.9 

300 

28 

9/277 

-43 

6 

-48,9 

29 

9 

7 

30 

9, 

631 

-35 

3 

-4  . 

29 

8 

5 

30 

9,621 

-35,0 

29 

11 

7 

28 

9, 

357 

-40 

9 

28 

19 

2 

30 

9 

*36  fl 

7 

"45 

27 

8,3 

250 

28 

10/484 

-50 

1 

29 

13 

0 

30 

10/ 

879 

-45 

1 

29 

8 

8 

30 

10, 

866 

-45.0 

29 

13 

0 

26 

10, 

578 

-48 

1 

28 

21 

3 

30 

10 

B8? 

27 

9.9 

28 

U/934 

-52 

2 

26 

12 

3 

30 

12/ 

329 

-56 

1 

29 

9 

8 

30 

12, 

322 

-95.9 

29 

14 

0 

28 

12 

028 

-53 

9 

28 

21 

9 

30 

12 

34' 

*54*4 

28 

12.4 

175 

28 

12/799 

-52 

1 

26 

9 

9 

30 

13/ 

168 

-61 

2 

29 

9 

8 

30 

13, 

160 

29 

13 

9 

26 

12, 

882 

-55 

7 

28 

18 

2 

30 

13 

1^5 

'50*5 
"aI*  B 

26 

12.6 

150 

28 

13/797 

-52 

2 

27 

8. 

3 

30 

14/ 

119 

-65 

8 

29 

9 

6 

30 

14, 

105 

'65  'a 

30 

13 

6 

26 

13, 

862 

-56 

1 

28 

14 

2 

30 

14 

27 

10.6 

125 

28 

14/977 

-52 

9 

27 

6 

1 

30 

15, 

212 

-69 

7 

30 

8 

7 

30 

15, 

206 

"68*  I 

30 

10 

1 

26 

15, 

020 

-56 

8 

26 

11 

2 

30 

15 

361 

~70  0 

26 

8.4 

100 

28 

16/412 

-54 

0 

27 

4 

3 

30 

16, 

948 

-68 

5 

32 

4 

5 

30 

16, 

545 

-67  5 

31 

5 

8 

26 

16, 

431 

-57 

7 

28 

6 

2 

30 

16 

55fi 

-72,3 

25 

2.6 

80 

28 

17,846 

-53 

4 

23 

1 

0 

30 

17, 

895 

-65 

4 

02 

2 

4 

29 

17, 

897 

01 

1 

8 

27 

17, 

839 

-57 

4 

29 

2 

2 

28 

17 

879 

-69 , 1 

09 

3.3 

70 

28 

18/707 

-52 

9 

11 

1 

0 

30 

18, 

712 

-63 

2 

06 

3 

2 

29 

18, 

719 

-62io 

04 

1 

8 

27 

18, 

685 

-56 

2 

39 

3 

27 

IS 

686 

-65,7 

09 

9.7 

60 

28 

19/703 

-52 

1 

10 

2 

3 

30 

19, 

667 

-60 

1 

07 

5 

0 

28 

19, 

678 

-99,4 

06 

4 

4 

26 

19, 

668 

-55 

1 

08 

1 

5 

27 

19 

631 

-42.1 

09 

8.6 

50 

28 

20/887 

-51 

2 

09 

4 

0 

30 

20, 

816 

-56 

7 

08 

6 

3 

28 

20, 

827 

-96,6 

08 

7 

1 

26 

20, 

836 

-53 

9 

09 

3 

4 

27 

20 

770 

-96.2 

09 

10. 1 

40 

27 

22/343 

-50 

3 

09 

6 

0 

30 

22, 

238 

-54 

5 

08 

7 

5 

27 

22, 

255 

-93,7 

09 

8 

4 

24 

22 

265 

-52 

2 

09 

5 

6 

27 

22 

185 

-55.4 

09 

U.O 

30 

2^ 

24/228 

-48 

5 

09 

8 

2 

30 

24, 

092 

-51 

9 

09 

8 

7 

27 

24, 

119 

09 

8 

6 

23 

24 

141 

-49 

8 

09 

7 

4 

27 

24 

031 

-52*5 

09 

12.0 

25 

25 

25/440 

-46 

5 

09 

9 

1 

30 

25, 

279 

-49 

8 

09 

9 

6 

27 

25, 

313 

-48,8 

09 

6 

9 

22 

25, 

338 

-47 

8 

09 

7 

7 

29 

25 

216 

-50.3 

09 

13.0 

20 

23 

26/934 

-43 

6 

09 

9 

7 

30 

26, 

749 

-46 

9 

09 

10 

9 

26 

26, 

788 

-46.2 

09 

9 

9 

20 

26, 

819 

-45 

1 

09 

9 

4 

23 

26 

677 

-47.7 

09 

12.6 

15 

19 

28/896 

-39 

5 

09 

10. 

5 

28 

28, 

668 

-44 

0 

09 

11 

0 

24 

28, 

710 

-43.5 

06 

11 

3 

19 

26, 

758 

-41 

8 

09 

11 

1 

19 

26 

591 

-44,4 

06 

13.9 

10 

12 

31/689 

-35 

0 

21 

31, 

420 

-38 

5 

09 

13 

7 

19 

31, 

477 

-37,2 

09 

14 

8 

10 

31, 

550 

-36 

3 

9 

31 

349 

.39,3 

7 

16 

33, 

899 

-34 

3 

09 

15 

9 

• 

COLO 

BIY/  UK 

DAVTON,  OH 

DEL  RIO/  TX 

DENVER,  CO 

OOOSE  CITY/ 

KS 

1010 

HB 

980 

HB 

977 

MB 

839 

HB 

923 

MB 

SFC 

29 

30 

8 

1 

5.4 

17 

7 

30 

299 

1» 

2 

13.3 

28 

6 

30 

314 

23,0 

20 

1 

11 

3 

7 

30 

1, 

611 

15 

5 

7. 

6 

20 

7 

30 

791 

20.2 

14 

1 

14 

.9 

1000 

25 

127 

6 

2 

4,8 

29 

1 

4 

950 

29 

530 

4 

1 

2.8 

21 

2 

30 

963 

17 

0 

10.6 

28 

2 

1 

30 

557 

22,3 

19.5 

14 

7 

0 

900 

29 

969 

3 

1 

-.6 

33 

2 

30 

1, 

023 

14 

7 

7.7 

30 

3 

6 

30 

1, 

026 

20.4 

16 

0 

17 

8 

7 

30 

1 

013 

21,4 

13 

9 

20 

3.7 

850 

29 

1/432 

1 

5 

-2.5 

09 

4 

30 

1, 

909 

11 

9 

5.0 

29 

5 

5 

30 

1/ 

521 

18.6 

U 

8 

17 

7 

2 

30 

1 

509 

20,3 

10 

9 

22 

6.1 

800 

29 

1/919 

9 

.5.4 

15 

1 

3 

30 

2/ 

Oil 

9 

6 

2.3 

29 

7 

9 

30 

2/ 

040 

15.6 

7 

5 

15 

5 

3 

30 

2/017 

17 

1 

4. 

6 

29 

1 

9 

30 

2 

031 

16.5 

9 

7 

23 

9.4 

750 

29 

2/432 

-3 

7 

-9.1 

31 

0 

30 

2, 

949 

7 

4 

-4.2 

30 

8 

5 

30 

2/ 

586 

13.5 

5 

13 

3 

2 

30 

2/ 

566 

15 

1 

0 

30 

2 

0 

30 

2 

562 

14.9 

3 

0 

25 

4.8 

700 

29 

2/974 

-6 

7 

-14.2 

34 

4 

30 

3/110 

4 

5 

-9.4 

30 

9 

5 

30 

3/ 

164 

10.0 

-5,4 

09 

3 

1 

30 

3, 

146 

11 

0 

-3. 

1 

29 

2 

7 

30 

3 

161 

I0.7 

7 

25 

4.2 

650 

29 

3/550 

-9 

7 

-17.9 

23 

3 

30 

3, 

710 

1 

3 

-13.1 

30 

10 

4 

30 

3/ 

775 

<>.o 

-9 

8 

07 

3 

0 

30 

3, 

761 

6 

8 

-7, 

8 

28 

3 

7 

30 

3 

774 

6.0 

-3 

9 

25 

4.4 

600 

29 

4/  164 

-13 

2 

-22.6 

20 

7 

30 

4, 

350 

-2 

4 

-16.0 

30 

10 

5 

30 

425 

1.2 

-12 

8 

05 

3 

6 

30 

4/412 

1 

5 

-11. 

9 

27 

4 

2 

30 

4 

424 

.9 

-8 

1 

26 

3.7 

550 

29 

4/822 

-17 

5 

-27.7 

20 

1 

1 

30 

5, 

039 

.6 

7 

-20.4 

30 

11 

1 

30 

5, 

119 

-3.4 

-17 

5 

05 

3 

4 

30 

5, 

106 

-4 

1 

-15. 

9 

26 

5 

4 

30 

5 

117 

.4.1 

.14 

4 

27 

4.2 

500 

29 

5/529 

-22 

3 

-33.5 

21 

I 

1 

30 

5, 

773 

-11 

3 

-25.5 

30 

12 

4 

30 

5, 

866 

-6.2 

-22 

8 

04 

1 

6 

30 

5, 

649 

-10 

2 

-20. 

5 

26 

9 

6 

30 

5 

862 

.9.0 

-20 

9 

26 

9.0 

'.50 

29 

6/295 

-27 

6 

-38.0 

24 

1 

2 

30 

6, 

974 

-16 

5 

-29.7 

30 

13 

6 

29 

6, 

676 

-13.3 

-26 

0 

05 

9 

30 

6/652 

-15 

5 

-28. 

1 

26 

6 

3 

30 

6 

669 

-14.9 

•25 

9 

27 

4.9 

400 

29 

7/132 

-33 

9 

-43.8 

27 

2 

6 

30 

7, 

449 

-22 

7 

-35.8 

30 

15 

2 

29 

7, 

562 

-19.4 

.34 

3 

03 

1 

5 

30 

7/530 

-22 

0 

-34. 

8 

26 

7 

4 

30 

7 

550 

-21.0 

.34 

2 

28 

9.0 

350 

29 

8/057 

-40 

6 

-48.1 

28 

3 

9 

30 

8, 

418 

-29 

5 

-42.0 

30 

16 

5 

29 

8, 

544 

-26.9 

.40 

8 

34 

2 

6 

30 

8, 

501 

-29 

4 

-41. 

4 

26 

8 

8 

30 

8 

524 

-26.2 

.40 

1 

28 

6.  1 

300 

29 

9/087 

-48 

4 

28 

5 

4 

29 

9, 

494 

-37 

7 

-48.4 

30 

17 

8 

29 

9, 

636 

-35.0 

.47 

6 

32 

a 

30 

9, 

579 

-38 

1 

-49. 

6 

26 

9 

6 

30 

9 

609 

-36.5 

.48 

1 

27 

7.4 

250 

29 

10/270 

-53 

s 

28 

6 

5 

29 

10, 

727 

-46 

7 

30 

19 

9 

29 

10, 

883 

-44.2 

31 

8 

1 

30 

10, 

809 

-47 

9 

25 

U 

4 

30 

10 

846 

-46.7 

27 

9.9 

200 

28 

11/718 

-49 

4 

29 

4 

9 

28 

12, 

173 

-55 

9 

30 

21 

3 

29 

12, 

344 

-54,7 

30 

8 

3 

30 

12, 

246 

-57 

7 

25 

14 

1 

29 

12 

290 

.97.2 

27 

U.O 

175 

27 

12/594 

-48 

0 

29 

3 

3 

28 

13, 

015 

-60 

0 

30 

22 

7 

29 

13, 

190 

-59,2 

30 

9 

7 

30 

13, 

082 

-61 

1 

25 

13 

5 

29 

13 

127 

-'1.2 

27 

11.4 

150 

27 

13/610 

-48 

5 

27 

1 

8 

27 

13, 

972 

-61 

2 

30 

17 

5 

29 

14, 

144 

-64,4 

30 

8 

2 

30 

14, 

034 

-62 

9 

25 

13 

3 

29 

14 

076 

-64.4 

27 

12.4 

125 

27 

14/809 

-49 

0 

25 

1 

0 

27 

15, 

103 

-61 

6 

30 

12 

5 

29 

15, 

245 

-69,5 

29 

5 

9 

30 

15, 

155 

-63 

0 

27 

10 

9 

29 

15 

169 

-65.3 

27 

10.7 

100 

27 

16/276 

-48 

6 

13 

7 

25 

16, 

482 

-62 

3 

31 

7 

6 

29 

16, 

563 

-72,4 

34 

1 

8 

30 

16, 

522 

.65 

1 

26 

4 

1 

29 

16 

544 

-66.2 

30 

9.4 

80 

26 

17/744 

-48 

5 

11 

2 

1 

24 

17, 

868 

-61 

2 

33 

4 

1 

29 

17, 

883 

-69,6 

06 

4 

2 

30 

17, 

869 

.62 

9 

30 

1 

29 

17 

902 

-64.3 

01 

1.9 

70 

25 

18/622 

-48 

3 

12 

2 

5 

23 

IS, 

698 

-59 

8 

36 

3 

1 

29 

18, 

687 

-65,5 

08 

6 

7 

30 

18, 

715 

.61 

2 

09 

1 

6 

29 

18, 

723 

-82.5 

06 

3.1 

60 

25 

19/637 

-48 

5 

10 

3 

2 

23 

19, 

668 

-57 

4 

02 

2 

7 

28 

19, 

632 

-61,9 

09 

7 

4 

30 

19, 

676 

.59 

3 

08 

3 

9 

29 

19 

679 

-60,2 

08 

4.6 

50 

24 

20/841 

-49 

0 

10 

4 

5 

23 

20, 

826 

-55 

4 

06 

3 

0 

28 

20, 770 

-58,7 

09 

9 

4 

30 

20, 

826 

-56 

6 

08 

5 

4 

29 

20 

825 

-57.1 

08 

9.8 

"VO 

24 

22/307 

-48 

5 

10 

5 

5 

23 

22, 

257 

-53 

0 

08 

4 

4 

27 

22, 

183 

-55,7 

09 

10 

1 

30 

22, 

251 

-53 

9 

09 

6 

7 

29 

22, 

246 

-54,7 

09 

6.9 

30 

2? 

24/212 

-47 

3 

09 

6 

7 

22 

24, 

120 

-50 

8 

09 

5 

5 

25 

24, 

032 

-52, J 

09 

11 

6 

30 

24, 

109 

-91 

6 

09 

7 

6 

29 

24 

101 

-51,4 

09 

7.6 

25 

22 

25/421 

-46 

4 

09 

7 

9 

21 

25, 

310 

-49 

3 

09 

5 

9 

25 

25, 

217 

-50,3 

09 

11 

7 

30 

25, 

298 

-49 

5 

09 

a 

2 

2« 

25, 

286 

-49,7 

09 

7.8 

20 

19 

26/909 

-44 

4 

09 

8 

1 

21 

26, 

779 

-47 

5 

08 

7 

4 

25 

26, 

683 

-47.5 

09 

11 

6 

28 

26, 

765 

-46 

9 

09 

9 

3 

28 

26, 

756 

-46,9 

09 

9.1 

15 

15 

28/852 

-39 

9 

09 

10 

2 

18 

28, 

723 

-42 

5 

09 

9 

9 

24 

28, 

597 

-44.4 

08 

12 

1 

26 

26, 

665 

-43 

4 

09 

9 

7 

22 

28, 

655 

-44,0 

OS 

10.3 

10 

7 

31/639 

-34 

7 

13 

31, 

491 

-37 

8 

10 

10 

8 

20 

31, 

345 

-39.4 

06 

16 

6 

20 

31, 

441 

-38 

0 

09 

13 

6 

17 

31 

423 

-36,1 

09 

13.0 

7 

8 

33, 

814 

-35,0 

5 

33, 

929 

-31 

7 

7 

33, 

898 

-33.1 

EL  PASO/  TX 

ELY, 

NV 

EHRALME/ 

MEXICO 

• 

Fairbanks,  ak 

FLINT, 

MI 

881 

HB 

810 

MB 

1009 

HB 

999 

HB 

986 

MB 

SFC 

30 

1/193 

20 

9 

6.8 

17 

9 

30 

1, 

908 

8.8 

2.0 

20 

2 

8 

30 

12 

23,6 

18,7 

09 

7 

30 

135 

12 

3 

6.0 

31 

1 

1 

30 

236 

12.7 

9 

2 

23 

.7 

1000 

30 

86 

25,3 

19 

6 

14 

1 

2 

7 

146 

13 

5 

6. 

7 

950 

30 

539 

26,6 

9 

1 

15 

3 

0 

30 

525 

12 

7 

3. 

6 

28 

2 

1 

30 

550 

14.9 

8 

0 

29 

1.7 

900 

30 

1, 

015 

25,9 

4 

5 

17 

1 

30 

977 

9 

9 

1.2 

28 

2 

3 

30 

1, 

006 

12.4 

9 

2 

29 

3.3 

850 

30 

1/505 

22 

2 

5.1 

17 

1 

1 

30 

1, 

515 

23.0 

1 

3 

21 

3 

30 

1, 

449 

6 

1 

26 

2 

3 

30 

1> 

464 

9.5 

2 

8 

29 

5.3 

800 

30 

2/029 

19 

5 

2.2 

19 

1 

6 

30 

2, 

018 

14 

3 

2.1 

19 

2 

2 

30 

2, 

039 

19.5 

7 

26 

3 

30 

1, 

942 

2 

2 

-2. 

1 

28 

2 

0 

30 

1, 

985 

7.3 

.1 

1 

29 

6.4 

750 

30 

2/581 

15 

4 

-.3 

22 

8 

30 

2, 

564 

14 

2 

-1.9 

19 

1 

3 

30 

2, 

590 

15,5 

.4 

2 

19 

1 

7 

30 

2, 

460 

-1 

9 

-4. 

8 

25 

2 

1 

30 

2, 

514 

9.3 

-6 

2 

29 

8.0 

700 

30 

3/161 

10 

8 

-3.0 

25 

1 

1 

30 

3,142 

9 

8 

-4.8 

22 

2 

2 

30 

3, 

170 

11,2 

.6 

7 

17 

2 

3 

30 

3,005 

-5 

9 

-8, 

8 

23 

2 

1 

30 

3, 

075 

2.5 

.9 

6 

29 

9.0 

650 

30 

3/774 

5 

7 

-5.2 

26 

9 

30 

3, 

753 

5 

1 

-7.8 

21 

3 

5 

30 

3, 

784 

6,6 

.7 

9 

17 

2 

6 

30 

3,582 

-9 

3 

-15. 

2 

21 

1 

7 

30 

3, 

671 

..7 

.13 

3 

30 

9.6 

600 

30 

4/422 

5 

.8.6 

23 

9 

30 

4,400 

3 

-10.4 

20 

4 

4 

30 

4,435 

1.7 

.11 

5 

18 

2 

2 

30 

4,198 

-12 

7 

-23.0 

20 

1 

6 

30 

4, 

306 

.4.5 

-17 

2 

30 

11.2 

550 

30 

5/114 

.4 

8 

-13.2 

22 

1 

30 

5, 

089 

.5 

4 

-16.5 

21 

4 

5 

30 

5, 

130 

-3.1 

.15 

9 

22 

2 

4 

30 

4,856 

-17 

2 

-28.5 

19 

1 

9 

30 

4' 

966 

-6.7 

.21 

4 

3o 

12.2 

500 

29 

5/855 

-10 

2 

-16.8 

24 

1 

2 

30 

5, 

830 

-10 

2 

-21.9 

21 

6 

1 

30 

5,877 

-6.3 

.21 

5 

26 

2 

7 

30 

5, 

564 

-22 

3 

-34.6 

18 

1 

6 

30 

5, 

7l8 

-13,4 

.26 

6 

30 

14.0 

450 

29 

6/661 

-14 

9 

.26.7 

24 

1 

9 

30 

6,634 

-15 

9 

-27.7 

22 

6 

8 

30 

6,687 

-13.3 

.26 

9 

27 

4 

2 

30 

6,329 

-28 

0 

-40. 

0 

16 

2 

2 

30 

6, 

512 

-18.6 

.32 

9 

30 

15.5 

400 

29 

7.541 

-20 

9 

-33.3 

24 

2 

8 

30 

7, 

510 

-22 

3 

-34.1 

22 

6 

9 

30 

7, 

574 

-19,3 

.35 

1 

27 

6 

5 

29 

7,160 

-34 

6 

-45. 

1 

19 

2 

8 

30 

7, 

380 

-24.6 

.36 

9 

30 

17.2 

350 

28 

8/516 

-26 

1 

-38.8 

23 

4 

6 

30 

8, 

480 

-29 

7 

-41.7 

22 

7 

4 

30 

8, 

556 

-26,3 

.41 

4 

27 

7 

6 

29 

8, 

082 

-41 

9 

13 

3 

4 

30 

8, 

341 

-31.7 

.43 

3 

30 

19.6 

300 

28 

9/602 

-36 

6 

-47.5 

24 

7 

3 

30 

9, 

556 

.38 

7 

-48. 7 

23 

8 

0 

30 

9, 

649 

-34,8 

.46 

6 

2' 

11 

I 

26 

9, 

104 

-49 

8 

13 

4 

3 

30 

9, 

410 

-39.5 

.49 

3 

29 

23.3 

2  50 

28 

10/841 

-46 

1 

24 

10 

8 

30 

10, 

782 

.48 

6 

24 

e 

3 

30 

10, 

896 

-44,2 

27 

14 

5 

27 

10, 

285 

-52 

8 

14 

3 

2 

30 

10, 

637 

-47.4 

29 

26.7 

200 

28 

12/291 

-56 

0 

25 

14 

30 

12, 

217 

.57 

8 

25 

10 

0 

30 

12, 

360 

-54,0 

26 

17 

9 

27 

11, 

745 

-46 

8 

13 

3 

9 

30 

12, 

088 

-54.6 

29 

28.5 

175 

28 

13/132 

-60 

3 

25 

15 

0 

30 

13, 

053 

-60 

6 

24 

10 

3 

30 

13, 

207 

-59,2 

26 

18 

1 

27 

12, 

633 

-46 

0 

14 

3 

1 

30 

12, 

938 

-57.4 

29 

27.5 

150 

28 

14/084 

-64 

1 

25 

13 

4 

30 

14, 

Oil 

-61 

4 

24 

10 

2 

30 

14, 

161 

-64,4 

25 

14 

8 

27 

13, 

657 

-46 

3 

13 

3 

4 

30 

13, 

910 

-57,6 

30 

21.3 

125 

28 

15/189 

-68 

1 

25 

8 

8 

30 

15, 

141 

-61 

6 

24 

9 

0 

30 

15, 

263 

-69.1 

25 

9 

8 

27 

14, 

869 

-46 

5 

12 

3 

2 

30 

15, 

061 

-56,0 

30 

13.9 

100 

28 

16/519 

-70 

5 

24 

3 

4 

30 

16, 

519 

-63 

4 

23 

4 

4 

28 

16, 

586 

-71,2 

21 

3 

6 

27 

16, 

348 

-47 

3 

12 

3 

4 

30 

16, 

465 

-58,8 

30 

6.5 

80 

28 

17/852 

-67 

5 

09 

2 

3 

29 

17, 

890 

-63 

0 

19 

1 

9 

26 

17, 

913 

-67,9 

10 

3 

2 

26 

17, 

825 

-47 

4 

12 

3 

2 

30 

17, 

867 

-5a. 0 

32 

3.9 

70 

28 

18/663 

-64 

1 

08 

6 

0 

29 

18, 

717 

-61 

1 

11 

1 

8 

26 

18,721 

-64,8 

OB 

7 

6 

26 

18, 

709 

-47 

1 

11 

2 

7 

30 

IS, 

711 

-57.1 

36 

2.7 

60 

27 

19/614 

-60 

9 

09 

6 

8 

29 

19, 

678 

.59 

2 

09 

3 

6 

26 

19, 

672 

-60,6 

09 

9 

8 

25 

19, 

729 

-46 

7 

10 

3 

9 

30 

19, 

690 

-55.9 

09 

2.9 

50 

27 

20/756 

-97 

9 

09 

7 

7 

29 

20, 

828 

.56 

6 

09 

5 

0 

26 

20, 

616 

-57,4 

09 

10 

9 

25 

20, 

940 

-46 

4 

10 

4 

6 

30 

20' 

856 

-94.0 

07 

4.0 

40 

27 

22/172 

-55 

3 

09 

8 

8 

28 

22 

252 

-54 

3 

09 

5 

8 

26 

22, 

235 

-55,0 

09 

12 

0 

23 

22, 

424 

-45 

9 

09 

6 

1 

30 

22, 

296 

-92.4 

08 

5.6 

30 

26 

24/024 

-51 

8 

09 

10 

0 

26 

24, 

111 

-51 

5 

08 

7 

7 

26 

24, 

088 

-51,6 

09 

13 

9 

21 

24, 

339 

-45 

1 

09 

8 

2 

26 

24, 

166 

-49.7 

09 

•".4 

25 

25 

25/208 

-49 

8 

09 

10 

7 

26 

25, 

301 

-49 

3 

08 

8 

9 

26 

25, 

276 

-49,3 

09 

13 

9 

21 

25, 

560 

-43 

8 

09 

9 

1 

27 

25, 

368 

-47.8 

09 

8.B 

20 

23 

26/675 

-46 

9 

09 

9 

7 

26 

26,773 

-46 

4 

09 

10 

9 

26 

26, 

747 

-47,2 

09 

13 

5 

20 

27, 

070 

-41 

7 

09 

9 

9 

26 
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26 
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09 
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4 

26 
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08 

10.7 

10 

20 
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-38 

1 

09 
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22 
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-36 

9 

09 

14 

6 

8 
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-38,9 

10 

31/ 
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0 
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Average  monthly  vaJue* 

 .  JUNg  1977 


OLASCOW.  MT 
935  MB 

GRAND  JUNCTION,  CO 
692  MB 

•             GREAT  FALLS,  MT 
669  MB 

GREEN  BAY,  WI 
969  MB 

greensburo,  nc 
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Direction 
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SFC 
1000 
990 
900 

e;o 

eoo 

750 
700 
690 
600 
590 
500 
".90 
••00 
350 
300 
290 
200 
179 
190 
129 
100 
SO 
70 
60 
90 
40 
30 
29 
20 
19 
10 
7 

10 

30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
I" 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
2B 
26 
26 
20 
9 

696 

1'002 
1,487 
1/996 
2,535 
3,  101 
3,700 
4,337 
5,019 
5,754 
6,549 
7,418 
6,380 
9,  446 
10,665 
12<098 
12,942 
13,919 
15,074 
16,486 
17,896 
16,743 
19,725 
20,893 
22,333 
24,206 
25,408 
26,885 
28,816 
31,603 
34,078 

13.3 

16.7 
15.1 
11.9 
8.0 
4.2 
.2 
-3.9 
-7.9 
-12.7 
-18.2 
-24.5 
-31.9 
-40.5 
-49.6 
-57.2 
-57.0 
-57.0 
-56.6 
-57.3 
-57.4 
-56.2 
-55.1 
-53.9 
-51.9 
-49.9 
-47.6 
-45.6 
-42.4 
-35.8 
-33.4 

7.9 

6.2 
2.6 
.4 
-2.1 
-4.9 
-6.6 
-13.2 
-17.7 
-23.0 
-28.0 
-34.5 
-41.4 
-46.9 

oe 

12 
29 
30 
29 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
27 
28 
28 
28 
28 
29 
30 
04 
07 
08 
09 
09 
09 
09 
09 

1.9 

1.0 
2.3 
4.3 
6.2 
7.6 
8.7 
9.9 
11.6 
12.7 
13.5 
15.1 
17.5 
19.5 
21.5 
22.5 
19.7 
19.3 
11.8 
7.8 
3.2 
1.6 
.8 
3.4 
5.2 
7.7 
8.3 
8.6 
9.8 
10.4 

30 

25 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
27 
27 
27 
26 
26 
25 
25 
22 
21 
12 

1,472 

1,496 

2,013 
2,966 
3,148 
3,763 
4,414 
5,  106 
5,  849 
6,654 
7,532 
6,504 
9,  583 
10,811 
12,250 
13,067 
14,047 
15,174 
16,542 
17,913 
18,739 
19,701 
20,653 
22,279 
24,  140 
25,332 
26,812 
28,731 
31,511 

18.7 

19.5 
20.0 
16.5 
11.8 
6.8 
1.3 
-4.5 
-10.1 
-15.3 
-21.8 
-29.2 
-38.2 
-47.9 
-57.6 
-60.  1 
-61.3 
-63.0 
-64,0 
-63,0 
-61,2 
-58,7 
-56,4 
-53,7 
-51,0 
-49,1 
-46,4 
-43,3 
-37,9 

-1,2 

,6 
.4 
-2.1 
-5.0 
.7.8 
-10.6 
-13.9 
-20,5 
-27.4 
-34.0 
-40.4 
-47,5 

12 

12 
15 
21 
24 
24 
23 
23 
23 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
23 
11 
09 
09 
09 
09 
09 
09 
09 
09 

3.0 

3.2 
3.9 
1.9 
3.3 
3.5 
4.6 
6.2 
7.1 
7.1 
7.7 
8.4 
9.5 
10.4 
11.3 
10.2 
10.7 
10.1 
4.9 
.4 
1.8 
3.5 
5.3 
6.1 
7.4 
6.1 
9.3 
10.7 
11.9 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
26 
26 
27 
27 
27 
26 
23 
19 

1,116 

1,493 

2,003 
2,939 
3,104 
3,702 
4,339 
5,021 
5,756 
6,552 
7,422 
6,382 
9,449 
10,666 
12,096 
12,936 
13,907 
15,056 
16,467 
17,873 
16,719 
19,699 
20,865 
22,303 
24,172 
25,366 
26,949 
28,786 
31,549 

12.6 

14.8 
11,4 
7.7 
3,6 
.0 
-3.9 
-7.7 
-12.4 
-17,9 
-24,3 
-31,7 
-40,5 
-50,1 
-57,6 
-56,2 
-57.8 
-57,4 
-58,0 
-57,7 
-56.5 
-95.5 
-54,9 
-52,5 
-50,1 
-48,2 
-45,7 
-42.1 
-36,7 

4.4 

2.3 
-.2 
.2.0 
.5.0 

•  10.0 

•  14,6 

•  19,5 

•  23.1 
-27,7 

•  34.2 
.41.5 
-46.3 

29 

25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 
26 
26 
26 
26 
25 
25 
26 
09 
09 
09 
09 
09 
09 
09 
09 

1.7 

3.1 
3.8 
4.9 
6.3 
6.1 
9.5 
11.6 
11.8 
13.7 
15.5 
16.6 
17.3 
18.8 
18.5 
18.7 
14.8 
10.3 
6.6 
3.1 
,  5 
1,3 
3.0 
4.9 
7.5 
8.1 
8.9 
10.3 
10.7 

3D 

3D 
30 
3D 
3D 
30 
30 
30 
30 
30 
30 
3D 
30 
30 
30 
30 
30 
30 
3D 
30 
3D 
30 
30 
30 
30 
26 
26 
26 
24 
22 
19 
7 

210 

549 

1,000 
1,476 
1,979 
2,509 
3,069 
3,664 
4,299 
4,976 
5,711 
6,504 
7,371 
8,330 
9,  396 
10,621 
12,066 
12,914 
13,888 
15,038 
16,441 
17,843 
18,666 
19,665 
20,830 
22,270 
24,  139 
25,338 
26,809 
28,743 
31,516 
33,998 

12.7 

14.4 
12.5 
9.9 
7.3 
4.9 
2.1 
-1.0 
-4.6 
.8.6 
-13.6 
-19.0 
-25.2 
-32.2 
-39.8 
-48.0 
-55.5 
-57.6 
-57.5 
-58.2 
-58.8 
-58.2 
-57.1 
r55.9 
-54.3 
-52.5 
-50.2 
-48.9 
-45.9 
-42.3 
-37.5 
-34.2 

9.4 

6.8 
4.8 

2.8 
-1.6 
-6.1 
-9.8 
-13.3 
-17.0 
-21.4 
-27.1 
-29.8 
-37.3 
-42.2 
-47.2 

29 

26 

30 
3D 
3D 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
30 
3D 
32 
33 
36 
04 
07 
08 
06 
08 
08 
08 

1.0 

2.3 
3.3 
3.9 
4.4 
9.4 
6.8 
6.6 
1D.4 
12.1 
13.3 
15.0 
15.6 
16.2 
21.9 
23.3 
24.5 
22.0 
18.1 
13.1 
6.5 
5.0 
3.4 
2.3 
2.9 
4.6 
6.7 
7.0 
9.0 
9.6 
11.5 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
17 

275 

573 
1,038 
1,524 
2,035 
2,572 
3,139 
3,742 
4,384 
5,072 
5,814 
6/61V 
7.500 
9,475 
9,  560 
10.798 
12,247 
13,095 
14,034 
15, 147 
16,507 
17,876 
18, 704 
19,669 
20,923 
22,250 
24, 113 
25,305 
26,773 
29,696 
31,476 

16.4 

19.9 
17.5 
14.5 
11.3 
8.4 
5.2 
1.6 
-1.5 
-5.4 
.9.6 
-15.0 
-21.1 
-26.0 
-36.3 
-46.2 
-56.6 
-61.2 
-64.0 
-65.6 
-64.3 
-62.6 
-60.7 
-56.4 
-56.0 
-53.5 
-50.7 
-49.2 
-46.6 
-43.2 
-36.4 

14.7 

12.7 
10.1 
7.9 
4.6 
.1 
.4.3 
-8.4 

•  13.9 

•  17.6 
-23.4 
-28.4 

•  34.2 
.40.3 
.46.8 

27 

29 
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
34 
05 
05 
08 
09 
09 
09 
09 
09 
09 

1.0 

3.9 
6.0 
7.3 
7.5 
6.9 
10.7 
11.5 
11.7 
12.7 
13.7 
14.9 
15.7 
17.5 
18.3 
20.0 
21.4 
22.5 
18.7 
13.4 
7.7 
4.2 
2.7 
2.4 
6.0 
6.8 
7.3 
8.3 
9.7 
10. 0 
14.2 

•          GUAM,  HiRIANA  IS, 
999  He 

HILO,  HI 
1016  He 

HUNTINGTON,  WV 
986  MB 

•       INTERNATIONAL  FALLS,  MN 
971  MB 

•         isle  del  CISNE 
1012  H9 

set 
1000 

990 
900 
890 

eoo 

790 
700 
690 
600 
590 
500 
490 
400 
390 
300 
290 
200 
179 
190 
129 
100 
80 
70 
60 
90 
40 
30 
29 
20 
19 
10 
7 
9 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
28 
28 
28 
28 
26 
24 
22 
2? 
2? 
21 
21 
21 
17 
16 
9 

111 

553 
1,025 
1,519 
2,037 
2,583 
3,  160 
3,773 
4,426 
5,125 
5,879 
6,698 
7,  594 
8,589 
9,696 
10,956 
12,432 
13,275 
14,215 
15,287 
16,563 
17,849 
18,628 
19,544 
20,652 
22,035 
23,864 
25,044 
26,513 
28,426 
31,165 

25.4 

23.6 
21.0 
18.3 
15.6 
12.9 
9.9 
6.8 
2.8 
-1.2 
-5-;7 
-10.6 
-16.3 
-23.1 
-31.8 
-41.7 
-54.2 
-61.1 
-68.7 
-75.8 
-76.3 
-74.7 
-72.3 
-68.4 
-63.5 
-99.0 
-93.6 
-90.7 
.48.7 
-44.6 
-41.0 

23.7 

21.3 
17,2 
13.3 
10.1 
5.1 
-1.8 
-6.3 
-9.0 
-15.1 
-20.4 
-26.2 
-31.6 
-37.9 
-44.8 

09 

09 

10 
09 
09 
09 
09 
09 
09 
09 
09 
09 
08 
06 
04 
27 
30 
30 
32 
03 
07 
08 
08 
09 
09 
09 
09 
09 
09 
09 

2.7 

7.8 
8.0 
6.9 
6.4 
6.4 
6.7 
5.9 
6.2 
5.9 
5.4 
4.5 
3.9 
2.7 
.7 
1.1 
2.2 
2.7 
2.3 
1.6 
6.3 
8.7 
12.1 
16.2 
20.4 
24.4 
27.6 
28.2 
27.2 
22.3 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
26 
26 
28 
28 
26 
27 
27 
27 
26 
26 
26 
25 
25 
24 
19 
5 

10 
148 
593 
1,055 
1,538 
2,046 
2,564 
3,155 
3,763 
4,411 
5,106 
5,655 
6,669 
7,957 
8,539 
9,630 
10,876 
12,335 
13,179 
14, U8 
15,206 
16,519 
17,838 
18,636 
19,572 
20,696 
22,094 
23,929 
25,110 
26,571 
28,477 
31,217 
33,631 

21,0 
21,6 
18,5 
15,4 
12,3 
11.3 
9.9 
7.9 
5.0 
1.1 
-2.7 
-7,0 
-12,5 
-19,2 
-26,5 
-35,0 
-44,7 
-55,7 
-61.4 
-66,6 
-71.5 
-72,6 
-70.  1 
-67,8 
-64,4 
-60,6 
-57,7 
-53,3 
-50,8 
-48,4 
-45,2 
-40,5 
-37.0 

18.1 
18.2 
16.2 
13.4 
10.2 
.2 
-6.0 
-11.1 
-13.7 
-17.6 
-21.9 
-26.6 
-30.8 
-36,6 
-42,3 
-49.5 

29 

27 
07 
06 
07 
07 
06 
09 
11 
11 
OS 
02 
36 
30 
29 
26 
27 
26 
26 
27 
27 
26 
08 
09 
09 
09 
09 
09 
09 
09 
09 
09 

1.7 
.6 

2.0 
3.1 
3.6 
4.4 
4.7 
4.2 
2.9 
2.0 
1.5 
1.6 
1.4 
1.9 
3.5 
6.0 
8.6 
11.3 
13.2 
13.3 
9.9 
4.3 
3.5 
7.6 
11.3 
14.2 
16.0 
21.0 
21.0 
20.6 
19.2 
19.4 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
27 
27 
26 
15 

246 

563 
1,025 
1,507 
2,015 
2,549 
3,115 
3,715 
4,355 
5,041 
5,781 
6,583 
7,460 
8,427 
9,507 
10,742 
12,193 
13,034 
13,990 
15,113 
16,488 
17,864 
18,695 
19,664 
20,822 
22,252 
24,117 
25,309 
26,786 
26,7l6 
31,477 

16,1 

17,5 
15,3 
12,5 
10,1 
7,2 
4,6 
1.2 
-2,3 
-6,3 
-10,7 
-15.9 
-22.1 
-29.3 
-37.4 
-46.3 
-55.9 
-60.1 
-62,5 
-62.9 
-62.7 
-62,1 
-59,6 
-57,9 
-55,3 
-53,6 
-50.5 
-48,6 
-45.9 
-42.2 
-3B.9 

13.8 

11.7 
9.2 
6,3 
2.9 
•2.2 
•6.4 

•  10.1 

•  15.2 

•  22.1 
.25.7 

•  30.7 
.36.5 
.42.8 
.46.0 

23 

26 
28 
29 
29 
29 
29 
29 
30 
29 
29 
30 
3D 
30 
30 
29 
29 
30 
30 
30 
30 
32 
01 
06 
06 
08 
09 
09 
09 
09 
09 

.8 

3.4 
5.2 
7.1 
9.1 
10.4 
11.3 
11.7 
12.8 
13.1 
14.2 
15.4 
16.7 
17.6 
1?.7 
22.2 
23.5 
24.8 
20.5 
14.5 
7.9 
3.2 
2.1 
2.8 
4.8 
6.0 
9.1 
8.6 
9.9 
10.7 
12.0 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
3D 
3D 
30 
30 
3D 
30 
30 
30 
30 
30 
29 
29 
28 
26 
27 
27 
27 
26 
23 
20 
18 
11 
7 

359 

539 
995 
1,474 
1,976 
2,504 
3,061 
3,654 
4,287 
4,965 
5,696 
6,468 
7,354 
8,311 
9,374 
10,590 
12,032 
12,863 
13,870 
15,036 
16,458 
17,860 
18,736 
19,724 
20,901 
22,349 
24,231 
25,434 
26,920 
29,662 
31,651 
34, 195 
36,650 

12.0 

14.3 
12.9 
10.2 
7.2 
3.9 
.7 
-1.9 
-5.3 
-9.3 
-13.9 
-19.2 
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9/612 

-37.3 

•  49 

3 

23 

7 

7 

29 

9/091 

-49 

3 

16 

2 

9 

2' 

9/ 

699 

-30.4 

-40 

9 

08 

3*4 

250 

30 

10'911 

-43 

9 

27 

6. 

3 

27 

10/754 

-49 

2 

24 

9 

Q 

28 

10/646 

-47.2 

23 

10. 

1 

29 

10/ 

279 

-51 

3 

19 

3 

9 

29 

10/ 

968 

-40.6 

09 

200 

30 

12»372 

-55 

4 

28 

8. 

1 

27 

12,186 

-58 

0 

24 

10 

2 

28 

12/290 

-56.2 

24 

12. 

1 

28 

11/ 

746 

-46 

8 

18 

3 

4 

29 

12< 

445 

-93.5 

07 

2.1 

175 

30 

13,211 

-61 

6 

28 

9. 

1 

27 

13,022 

-60 

5 

24 

10 

2 

28 

13/133 

-59.0 

25 

13. 

B 

27 

12/ 

630 

-46 

1 

19 

2 

9 

29 

13. 

291 

-60.4 

05 

3.1 

190 

30 

14/153 

-67 

3 

29 

a. 

3 

27 

13/981 

-60 

9 

24 

10 

4 

28 

14,093 

-61.9 

25 

12. 

1 

27 

13/ 

655 

-46 

6 

17 

2 

9 

29 

14/ 

233 

-66.3 

05 

3.9 

125 

30 

15/241 

-70 

7 

32 

6. 

0 

26 

15,112 

-61 

1 

24 

9 

9 

28 

15,213 

-65.0 

24 

10. 

0 

27 

14/ 

863 

-47 

2 

17 

2 

6 

29 

15/ 

309 

-75.2 

07 

5,1 

100 

30 

16/559 

-71 

4 

34 

3. 

3 

26 

16/498 

-61 

7 

23 

5 

6 

28 

16,566 

-66,4 

25 

4. 

5 

25 

16, 

338 

-47 

7 

15 

2 

2 

29 

16- 

587 

-77.6 

07 

7,3 

SO 

3n 

17/889 

-67 

4 

06 

4. 

1 

23 

17,878 

-61 

5 

20 

2 

8 

28 

17,921 

-65,3 

13 

1. 

7 

25 

17/ 

811 

-48 

1 

14 

2 

5 

29 

17/ 

876 

-73,9 

06 

8,5 

70 

30 

18/701 

-64 

5 

08 

5. 

7 

22 

18,708 

-60 

1 

15 

2 

0 

28 

18,739 

-62.7 

11 

3. 

5 

25 

18/ 

690 

-48 

7 

12 

2 

8 

29 

18> 

661 

-7o,9 

08 

12,0 

60 

30 

19/651 

-61 

2 

08 

9. 

1 

20 

19,678 

-58 

2 

11 

3 

0 

27 

19,693 

-60.5 

09 

4. 

6 

23 

19/ 

710 

-48 

2 

12 

2 

9 

28 

19, 

583 

-67,2 

09 

15,5 

90 

30 

20/793 

-57 

9 

09 

13. 

1 

20 

20/831 

-56 

4 

08 

5 

1 

27 

20/839 

-57,2 

09 

6. 

4 

22 

20/ 

912 

-47 

9 

11 

3 

6 

2» 

20' 

696 

-62,5 

09 

21,3 

40 

29 

22/208 

-94 

6 

10 

14. 

7 

18 

22/256 

-54 

3 

10 

6 

2 

27 

22/260 

-94,3 

09 

6. 

B 

22 

22/ 

385 

-47 

5 

09 

5 

2 

27 

22. 

086 

-56.4 

09 

27.9 

30 

29 

24/069 

-50 

3 

09 

13. 

9 

IB 

24,112 

-51 

8 

OS 

7 

1 

26 

24,116 

-91.3 

09 

8. 

5 

21 

24/ 

292 

-46 

8 

09 

6 

7 

27 

23. 

919 

-52.9 

09 

32,2 

25 

2n 

25,261 

-48 

3 

09 

IS- 

5 

18 

25/300 

-49 

6 

08 

6 

3 

26 

25,306 

-49.4 

09 

8. 

4 

21 

25/ 

505 

-45 

4 

09 

7 

7 

26 

25/ 

104 

-49.6 

09 

31.3 

20 

27 

26/741 

-46 

3 

09 

IS. 

6 

18 

26,772 

-46 

6 

09 

10 

0 

24 

26/781 

-46.9 

09 

9. 

2 

20 

26/ 

999 

-43 

1 

09 

10 

0 

26 

26. 

578 

-45.6 

09 

26,0 

15 

25 

28,668 

-43 

3 

08 

15. 

6 

17 

28/696 

-42 

7 

09 

10 

9 

24 

28,702 

-43.5 

09 

11. 

3 

19 

28/ 

952 

-39 

7 

09 

11 

0 

25 

26. 

516 

-40.8 

09 

16,6 

10 

16 

31/420 

-3B 

2 

09 

17. 

8 

15 

31/455 

-37 

0 

16 

31,466 

-37,4 

17 

31/ 

758 

-34 

1 

09 

12 

2 

22 

31. 

294 

-37.0 

09 

11.5 

7 

9 

33/695 

-35 

6 

5 

33,958 

-33.1 

10 

34/ 

227 

-31 

1 

11 

33/ 

784 

-35.1 

HINNEHUCCA,  NV 
668  HB 


WINSLONj  AZ 
aSZ  HB 


YAKUTAT,  AK 
1014  HB 


VAO,   CAROLINE  IS, 
1008  HB 


YUCCA  FLAT, 
679  HB 


SFC 

30 

1*196 

IS 

5 

1.6 

2B 

7 

1000 

990 

900 

850 

30 

1,490 

21 

7 

1.6 

28 

8 

600 

30 

2,013 

18 

9 

-1.2 

20 

2 

5 

790 

30 

2/562 

14 

7 

-3.7 

21 

4 

0 

700 

30 

3/140 

10 

0 

-6,6 

21 

4 

7 

690 

30 

3/751 

5 

1 

-8,7 

20 

4 

6 

600 

30 

4/399 

3 

-11,7 

20 

5 

1 

550 

30 

5/090 

-4 

8 

-15,  1 

21 

5 

0 

500 

30 

5/833 

-10 

2 

-20,7 

21 

9 

4 

490 

30 

6/637 

-15 

6 

-25.8 

22 

6 

2 

4^0 

29 

7/517 

-21 

9 

-33,6 

23 

6 

4 

350 

29 

8/488 

-29 

3 

-40,4 

22 

6 

0 

300 

29 

9/567 

-38 

0 

-47,2 

23 

5 

0 

290 

29 

10/795 

-48 

1 

24 

5 

1 

200 

29 

12/233 

-57 

6 

24 

7 

7 

175 

29 

13/071 

-60 

3 

29 

9 

0 

190 

29 

14,031 

-60 

9 

24 

9 

8 

125 

29 

15,160 

-62 

2 

24 

6 

8 

100 

29 

16/531 

-64 

4 

23 

4 

5 

60 

29 

17/695 

-63 

9 

18 

1 

1 

70 

26 

16/719 

-62 

0 

10 

1 

9 

60 

28 

19/676 

-59 

9 

10 

3 

9 

90 

28 

20/624 

-97 

2 

10 

5 

0 

40 

27 

22/247 

-95 

0 

09 

6 

4 

30 

26 

24/103 

-52 

1 

09 

7 

3 

25 

25 

25/293 

-49 

6 

09 

8 

5 

20 

24 

26/762 

-47 

1 

09 

9 

9 

15 

21 

28,682 

-43 

8 

09 

11 

6 

10 

13 

31,420 

-38 

6 

10 

12 

4 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


Date 

Sun 

s  zenith  distance 

A.M. 

* 

P.M. 

78.r 

75.r 

70.r 

60.0" 

60.0* 

70.7' 

75.r 

78.r 

ALBUQUERQUE, 

Nil 

Air  mass 

4. 19 

3.35 

2.51 

1.67 

* 

1.67 

2.51 

3.35 

4. 19 

1  

.76 

.84 

.97 

1.11 

1.37 









2  

(  .92) 

1.34 

3  

(  .71) 

(  .83) 

(  .96) 

(1.11) 

(1.30) 

IIZI 



5  

(1.04) 

(1.28) 

6  

.  76 

.83 

1.00 

1. 13 

.93 

.75) 

(  .63) 

7  

.63 

.72 

.87 

1.02 

1.05 

.89 

.71 

.62 

8  

.74 

.81 

.93 

1.09 

1.34 

1.  10 

.91 

9  

(1.35) 

10  

.81 

,90 

1.02 

1.  18 

(1.37) 

11  

.99 

.93 

.87 

12  

.88 

.96 

1.10 

1.24 

1.45 

13  

.94 

1.02 

1.14 

1.28 

1.51 

1.26 

1.08 

.96 

.87 

14  

.87 

.96 

1.07 

1.20 

1.38 

15  

.90 

.97 

1.10 

1.23 

1.48 

1.21 

1.06 

.94 

.86 

16  

1.00 

1.08 

1.20 

1.34 

1.50 

1.32 

1.20 

1.  10 

1.03 

17  

.91 

1.01 

(1.13) 

(1.42) 

(1.00) 

21  

1.28 

24  

(  .93) 

(1.04) 

25  

.83 

.91 

1.04 

1. 18 

1.36 

26  

.79 

.86 

.97 

1.10 

1.30 

27  

.81 

.88 

1.01 

1.08 

1.33 

28  

.84 

.90 

1.02 

1. 17 

1.36 

30  

.79 

.86 

.98 

1. 11 

1.36 

Aver- 

ages 

.83 

.91 

1.03 

1.16 

1.38 

1.19 

1.01 

.93 

.85 

MADISON,  WI 


2  

3  


14  

18  

19  

20  

25  

26  

29  

Aver- 
ages 


S  1.08 
.80 


1.  13 
1.22 
.97 
1. 15 
1. 13 

1.07 


1.00 
1.08 
1.11 


M  1.21 
1.32 


OMAHA,  ME 


NO  DJTA  RECEIVED 


Sun's  zenith  distance 


A.M. 

P.M. 

78.r 

75.r 

70.r 

60.0* 

60.0* 

70.7* 

7S.r 

78.r 

2  

3  


10  

11  

13  

14  

15  

16  

17  

18  

20  

21  

22  

23  


Aver- 
ages 


10  

11  

12  

13  

14  

15  

16  

17  


21  

23  

24  

25  

26  

27  

28  

29  

30  

Aver- 
ages 


BLUE  HILL  OBSERVATORY,  MA 


NO  DAT;  RECEIVID 


MAUNA  LOA  OBSERVATORY,  HA 


1.37 
1.38 


1.39 
1,37 


1.39 
1.36 
1.35 

1.37 
1.29 


1.48 
1.50 
1.47 
1.49 
1.48 
1.49 
1.48 
1.44 
1.43 


1.45 
1.49 
1.46 
1.45 

1.47 


1.60 
1.61 
1.60 
1.56 
1.58 
1.60 
1.58 


1.59 
1.60 
1.60 
1.57 
1.57 

1.52 


1.47 
1.45 


1.47 
1.46 
1.45 
1.43 
1.42 
1.45 
1.44 
1.43 
1.46 
1.45 
1.45 
1.42 
1.40 


1.35 
1.35 
1.34 
1.34 


1.37 
1.37 
1.35 
1.32 
1.32 
1.35 
1.33 
1.33 
1.36 
1.34 
1.33 
1.30 
1.31 


TUCSON,  AZ 


1.20 
1.21 


.93 
.94 
.98 
1.00 
1.00 
.96 


.90 


.64 
.85 


1.09 
1.04 
1.06 
1.10 
1.13 
1.13 


1.00 
.96 


1.05 
1. 17 
1.18 
1.18 

1.26 
1.29 
1.29 
1.23 


1. 17 
1. 14 


1.31 
1.34 
1.40 


1,43 
1.40 


1.28 
1.28 


1.31 
1.23 


1. 12 
1.15 


1.04 
1. 17 
1. 12 


1.03 
,94 
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SOLAR  RADIATION  INTENSITIES  LATE  REPORTS 

Tabulated  In  laugleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


14  

15  


17  

18  


22  

23  

24  

25  

26  

28  

29  

30  

Aver- 
ages 


Feb. 
1977 


10  

11  

12  

13  

15  

16  


23  

25  

26  

Aver- 
ages 


Sun's  zenith  distance 


78.r     7s.r     70.r  eo.o' 


1.22 
1.27 
1.24 
1.23 

1.27 
1.30 
1.20 
1.19 

1.32 
1.29 
1.29 
1.30 
1.35 
1.28 
1.30 
1.33 
1.37 
1.33 
1.32 
1.30 
1.32 
1.33 
1.33 

1.29 


60.0"       70.r       7S.7*  78.T 


SIAUNA  LOA  OBSERVATORY,  HA 


1.20 
1.32 
1.24 
1.29 
1.24 
1.27 

1.20 
1.20 
1.26 
1.23 
1.21 
1.23 
1.27 
1.22 
1.23 
1.28 


1.35 
1.31 
1.32 

1.36 
1.41 
1.28 
1.27 
1.27 
1.40 
1.37 
1.37 
1.38 
1.43 
1.35 
1.38 
1.41 
1.44 
1.40 
1.35 
1.38 
1.38 
1.43 
1.42 
1.49 
1.39 
1.52 


1.39 
1.45 
1.40 
1.42 

1.45 
1.50 
1.36 
1.37 
1.38 
1.49 
1.46 
1.46 
1.47 
1.51 
1.45 
1.47 
1.51 
1.53 
1.49 
1.48 
1.48 
1.47 
1.49 
1.50 

1.49 
1.61 


1.50 
1.55 


1.47 

1.48 
1.58 
1.56 
1.56 
1.57 
1.61 
1.55 
1.57 
1.60 
1.61 
1.59 

1.57 
1.57 
1.60 
1.57 

1.57 


1.56 
1.56 
1.57 
1.57 
1.57 


1.54 
1.61 
1.58 
1.58 
1.63 
1.64 
1.57 
1.59 
1.61 
1.61 
1.60 


1.63 
I.  73 


1.45 
1.49 


1.49 
1.41 
1.50 
1.53 
1.43 
1.50 
1.46 

1.48 

1.50 
1.50 
1.36 

1.48 
1.57 
1.60 


1.33 
1.32 
1.38 
1.33 

1.24 
1.38 


1.35 
1.33 
1.37 
1.28 
1.38 
1.41 
1.32 
1.38 
1.30 
1.31 
1.37 
1.40 
1.37 
1.24 

1.  17 
1.38 
1.47 
1.49 


1.24 
1.23 
1.28 
1.23 

1. 13 
1.27 


1.25 
1.25 
2.28 
1.25 
1.29 
1.32 
1.22 
1.29 
1.22 
1.24 
1.26 
1.30 
1.28 
1.03 


MAUNA  LOA  OBSERVATORY,  HA 


1.28 
1.38 
1.31 
1.35 
1.32 
1.34 

1.29 
1.29 
1.33 
1.31 
1.29 
1.31 
1.34 
1.29 
1.30 
1.34 

1.30 

1.30 


1.37 
1.46 
1.39 
1.43 
1.41 
1.43 


1.39 
1.38 
1.42 
1.40 
1.39 
1.41 
1.43 
1.38 
1.37 
1.39 


1.38 
1.37 


1.48 
1.53 
1.49 
1.52 
1.51 
1.53 

1.50 
1.49 
1.52 
1.50 
1.49 
1.51 
1.52 


1.56 
1.55 
1.54 
1.56 
1.55 
1.60 
1.57 
1.54 
1.58 


1.54 
1.27 
1.55 


1.34  2.01 


1.46 
1.46 
1.49 
1.43 
1.47 
1.43 
1.45 

1.43 
1.39 


1.26 
1.26 
1.28 
1.26 
1.28 
1.24 
1.27 

1.23 


1.19 
1.15 


1.18 
1.23 
1.21 
1. 10 
1.22 
1.24 
1.18 
1.21 
1. 14 
1.16 
1.18 
1.23 
1.20 
.90 

.83 
1.21 
1.29 
1.32 


1. 15 
.99 


1. 16 
1. 14 


Sun's  zenith  distance 


Date 

A.M. 

P.M. 

78.r 

75.r 

7o.r 

60.0* 

60.0* 

70.7* 

7S.r 

787' 

MAUNA  LOA  OBSERVATORY,  HA 

Air  mass 

3 

34 

2 

67 

2 

01 

1 

34 

1 

34 

2 

01 

2 

67 

3 . 34 

Jan. 

1977 

1  

1 

43 

1 

51 

1 

59 

1 

68 

1 

68 

1 

51 

1 

36 

1 

15 

1.00 

2  

1 

37 

1 

45 

1 

54 

1 

64 

" 



— 



-- 



- 





3  

1 

42 

1 

51 

1 

61 

1 

63 

4  

1 

31 

1 

40 

1 

49 

1 

59 

1 

60 

1 

45 

1 

32 

1 

20 

1 . 12 

5  

1 

39 

1 

49 

1 

57 

1 

62 

1 

45 

1 

34 

1 

24 

l!l6 

1 

48 

1 

58 

1 

60 

1 

49 

1 

39 

1 

32 

1.24 

7  

1 

31 

1 

39 

1 

48 

1 

58 

1 

61 

1 

46 

1 

33 

1 

25 

1. 18 

8  

1 

33 

1 

41 

1 

50 

1 

61 

1 

65 

1 

49 

37 

1 

31 

1.24 

9  

1 

37 

1 

45 

1 

53 

1 

63 

1 

68 

1 

54 

1 

41 

1 

35 

1.28 

10  

1 

38 

1 

45 

1 

53 

1 

63 

1 

63 

1 

56 

1 

37 

1 

28 

1.21 

11  

1 

36 

1 

44 

1 

53 

1 

62 

1 

63 

12  

1 

35 

1 

43 

1 

53 

1 

63 

1 

68 

1 

47 

1 

38 

1 

30 

1.22 

13  

1 

29 

1 

37 

1 

47 

1 

58 

1 

69 

1 

54 

1 

43 

1 

34 

1.25 

14  

1 

34 

1 

43 

1 

52 

1 

62 

1 

69 

1 

51 

1 

37 

1 

26 

1.  15 

15  

1 

33 

1 

42 

1 

52 

1 

60 

1 

62 

1 

44 

1 

32 

1 

24 

1. 15 

16  

1 

34 

1 

42 

1 

51 

1 

61 

1 

63 

1 

45 

1 

32 

1 

23 

1.  15 

17  

1 

36 

1 

43 

1 

52 

1 

63 

1 

62 

1 

44 

1 

33 

1 

22 

1.13 

18  

1 

32 

1 

40 

1 

50 

1 

59 

1 
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CORRECTIONS 


CORRECTION 


TEMPERATURE  AND  PRECIPITATION  EXTREMES 


LEAST  TOTAL  PRECIPITATION:  DUBOIS, 


Chart  III.     Track  of  Centers  of  Anticyclones  at  Sea  Level  should  read  May  1977  Instead  of  May  1976 
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REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply  to  the  period  24  hours  prior  to  time  of  ob- 

serva t ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  date  precedinR  that  shown.  (See  individual  Climatological  Data  for  times 
of  observations) . 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch  of  water  equivalent  to  every  10  inches  of  snow- 
fall. 

CLIMATOIXXSICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1°C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"  table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =    0.3048  meters 
°F.         -    9  X  "C  +  32 

1  inch  «     25.4  millimeters 

1  mile  per  hour  =>  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 

**  Includes  crop  damage. 

C  Crop  damage. 

•  No  occurrence  of  storms  or  unusual  weather  phenomena  reported. 

®  Includes  heavy  sleet  storm. 

tt  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

0  For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,  see  the  Environmental  Data  Service,   NOAA,  monthly  pub- 
lication STORM  DATA. 

t  No  Storm  Data  Report  received  for  this  State. 

0  Report  Incomplete. 


Storm 

damages  are  placed  in  categories  varying  from  1  to  9  as  follows 

1 

Less  than  $50 

2 

$50  to  $500  , 

3 

$500  to  $5,000 

4 

$5,000  to  $50,000 

5 

$50,000   to  $500,000 

6 

$500,000  to  $5  Million 

7 

$5  Million  to  $50  Million 

8 

$50  Million  to  $500  Million 

9 

$500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

_1/  Flooding  continued  at  the  end  of  the  month. 
NA       Not  available. 

FLOOD  STAGE  DATA: 


Highest  Stage  Observed 
_1/       Continued  at  end  of  month 

Highest  Stage  of  Record 
"E  Estimated 

P  Provisional  (Flood  Stage) 
U  Unknown 


RAWINSONDE  DATA  (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,   corrected  to  the  height  of   the  floors  of  the  instrument  shelters  used  for  raw^insonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of   temperature  observations  at  any  given  pressure  surface  is  usually   the  same  as  for 
height,   it  is  possi ble  for   temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observat ions ,     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  warmer  than  -40°C.     Observations  of  wind  speed  and  direction  are  sometimes  lost  due  to 
limiting  angles,    i.e.,   elevation  angles   less  than  6*  above  the  horizon,   or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at  the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which   less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,   they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic  height  (geopotential)  in  units  of  .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

•        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+        Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t        Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,  due  to  the  lesser  number  of  Dew  Point  observations 
at  the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
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DM 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

DS 

Slight  Dust 

HS 

Slight  Haze 

M 

Moderate  Haze-indeter- 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

GF 

Ground  Fog 

K 

Smoke 

N 

Sand 

H 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeter- 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8,  No.  2,   page  63,  of  this  publication. 

()         Clouds  Present 

•  Values  corresponding  to  true  solar  n'jon 

BD        Blowing  Dust 
BN        Blowing  Sand 
D  Dust 
DI         Intense  Dust 

NET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming  minus  the  total  outgoing  radiation  of  all  wave  lengths. 

These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.   Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,   National  Weather  Service. 
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chart  1.  A.   Normal  Daily  Average  Temperature  ("F.  1941-70),  June. 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
JULY  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Lyle  Denny,  Climatologist 
Environmental  Data  Service,  NOAA 


HIGHLIGHTS:     Hot  weather,  thunderstorms  and  tornadoes 
marked  a  typical  July.     The  average  temperature  for 
the  month  was  warmer  than  normal  in  a  large  part  of 
the  eastern  United  States.     Temperatures  averaged  4 
to  6°  above  normal  in  the  Central  Plains  and  south- 
western Lakes  region.     Although  part  of  this  area  had 
less  than  normal  precipitation,  it  fell  in  regular 
intervals  during  the  hottest  parts  of  the  month  so 
the  high  evaporation  rate  did  not  put  heavy  stress  on 
most  crops.     Much  of  the  dry  area  in  the  East  accumu- 
lated only  20  to  30%  or  less  of  its  normal  rainfall. 

July  began,  typically,  with  warm  weather,  showers, 
and  thunderstorms.     Showers  were  especially  welcome 
in  the  Southeast,  where  much  of  the  area  from  Missis- 
sippi through  Georgia  was  dampened. 

The  first  week  of  the  month  brought  showers,  thunder- 
storms, and  some  tornadoes  to  nearly  all  areas  from 
the  Rockies  to  the  East  Coast.     Needed  rain  covered 
most  of  the  very  dry  area  of  eastern  North  Dakota  and 
northwestern  Minnesota.     Much  of  Nebraska  and  east- 
ward across  the  northern  half  of  Iowa  enjoyed  one  to 
two  inches  of  rain.     Significant  rain  fell  in  the 
lower  Mississippi  Valley,  Ohio  Valley,  and  central 
Florida,  but  from  central  Alabama  through  northern 
Florida  and  Georgia  northward  to  western  Virginia, 
the  showers  were  light  and  spotty.     Most  of  the  East 
was  warmer  than  normal.     The  Central  Plains  and  parts 
of  the  Corn  Belt  averaged  3  to  6°  warmer  than  normal. 

The  second  week  of  July  was  even  wanner  than  the 
first;  only  the  Pacific  Northwest  was  cooler  than 
normal.     The  warmest  areas  were  again  the  central 
Plains  and  the  area  from  Iowa  into  Ohio  where  temper- 
atures averaged  6  to  9°  warmer  than    normal  for  the 
week.     Readings  of  100°  and  over  occurred  at  a  num- 
ber of  stations  in  these  areas.     Good  rains  came  to 


much  of  the  warmest  areas  tending  to  offset  the  high 
rate  of  moisture  depletion  from  hot  weather. 

The  warm,  moist  air  resulted  in  extensive  thunder- 
storms throughout  the  week.     Heavy  amounts  of  rain 
fell  in  parts  of  the  Midwest  and  in  the  south  central 
States,  but  again  showers  were  light  and  spotty  from 
western  Virginia  to  Georgia. 

The  week  following  mid-July  brought  even  more  wide- 
spread showers.     All  the  way  from  the  Intermountain 
and  Plateau  regions  in  the  West  to  the  East  Coast, 
showers  of  varying  intensity  fell.     Exceptions  were 
western  North  Dakota,  eastern  Montana,  parts  of  Vir- 
ginia, and  Texas,  where  little  or  no  rain  occurred. 
Most  of  the  northern  portion  of  the  Corn  Belt  had  1 
to  2  inches  of  rain  from  showers.     Heavy  rain  in  west 
central  Pennsylvania  resulted  in  catastrophic  flooding 
at  Johnstown. 

Warmer  weather  persisted,  but  some  cooling  began  in 
the  northern  States.     However,  the  week  averaged  well 
above  normal  temperatures  over  most  of  the  United 
States.     On  at  least  one  day,  every  State  except 
Washington  and  Oregon  reported  temperatures  above  90°. 

The  last  week  of  July  again  produced  widespread  pre- 
cipitation from  the  western  Rockies  to  the  East  Coast 
although  many  areas  reported  only  light  showers.  A 
frontal  system  moved  into  the  South  and  caused  heavy 
rain  in  Mississippi,  Alabama,  Georgia,  and  eastern 
North  and  South  Carolina.     The  rain  came  too  late  for 
some  crops,  but  helped  others.     Additional  rain  was 
needed  from  Georgia  northward.     The  Nation  cooled  to 
near  normal  temperatures  in  most  areas  except  parts 
of  New  England,  where  readings  averaged  3  to  6°  cooler 
than  normal. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  -  BY  STATES 


JULY  1977 


Temperature 

Precipitation 

Monthly  extremes 

Monthly  extremes 

STATE 

Station 

1 

• 

StAtion 

'weat 

Station 

Greatest 

Station 

LeaBt 

Q 

& 

op 

In 

In. 

A  la  b3,in3 

Bank head  Lock  and  Dam 

107 

8 

2  Stations 

56 

Cuba 

9.88 

Muscle  Shoals  FAA  AP 

4  Stations 

92 

31+ 

2  Stations 

13+ 

Mac  Leod  Harbor 

12.90 

Barter  Island  WSO  AP 

T 

Arizona 

Willow  Beach 

118 

1 

Fort  Valley 

33 

6 

Rucker  Canyon 

7.28 

3  Stations 

.00 

Arkansas 

Waldron 

106 

25 

4  Stations 

60 

31+ 

Natural  Dam 

11.47 

Judd  Hill 

1.58 

Ca  lifornia 

Death  Valley 

19 

5 

Dunsmuir  Ranger  Station 

1 .  73 

232  Stations 

.00 

Co  loracio 

4  Stations 

106 

20+ 

4  Stations 

30 

Aliens park 

6.60 

3  Stations 

Norwalk  Gas  Plant 

102 

22+ 

Bulls  Bridge  Dam 

28 

Stafford  Springs  2 

4.38 

Ansonia  1  NE 

.93 

Delaware 

Mil  ford  2  WSW 

102 

21+ 

Georgetown  5  SW 

47 

28 

Newark  University  Farm 

2.84 

Wilmgton  Porter  Reservoir 

1. 12 

Florida 

Quincy  3  SSW 

102 

14 

4  Stations 

60 

25+ 

Everglades 

14.  72 

Gainesville  2  WSW 

1.44 

Gcorg  ia 

Thomas ton  2  S 

106 

14 

2  Stations 

55 

3 

Albany  3  SE 

9.  73 

Newington  2  NE 

.50 

H 

94 

Mauna  Loa  Slope  Obs ,  HA 

34 

23+ 

Puohokamoa  2  343,  Maui 

28.40 

18  Stations 

I da ho ^ 

Dworshak  Fish  Hatchery 

110 

24 

Stanley 

7 

Dubois  Exp.  Station 

3.67 

Gooding  Airport 

,17 

Illinois 

2  Stations 

103 

15+ 

Mount  Carroll 

40 

27 

Gebhard  Woods  State  Park 

9.38 

Bent  ley  1  E 

,46 

Indiana 

3  Stations 

100 

16+ 

Angola 

42 

27+ 

Greenfield 

7.38 

2  Stations 

1,01 

Iowa 

Vinton 

105 

14 

i  ey 

44 

1 

Waukon 

9,98 

Bloomfield 

,79 

J. 

Hun  t  e  r 

112 

24 

Atwood 

46 

Dunlap 

7.53 

Hunter 

Kentucky 

Gilbertsville  KY  Dam 

102 

17 

Gray  Hawk 

3 

Blaine 

8.22 

Scottsville  2  SW 

1.50 

Louisiana 

2  Stations 

103 

4+ 

2  Stations 

62 

7+ 

Abita  Springs  Fire  Tower 

10.82 

Moor ings port  1  N 

.48 

Maine 

Saco 

100 

21 

2  Stations 

35 

28 

Bar  Harbor  3  NW 

5.82 

Grand  Lake  Stream 

.70 

Maryland 

2  Stations 

102 

21 

Oakland  1  SE 

42 

23 

Hancock  Fruit  Lab. 

7 . 86 

Assateague  State  Park 

1.33 

M           h  s  tts 

Chester  2 

104 

21 

Chester  2 

33 

Cherterf ield 

6.  11 

West  Falmouth 

Michigan 

Marquette  WSO  CI 

104 

19 

Houghton  Lake  6  WSW 

27 

St,   Ignace-Markinac  Br. 

6.70 

Eau  Claire  4  NE 

!72 

Minnesota 

Browns  Valley 

105 

20 

Tower  3  S 

32 

9 

Jordan  1  S 

6.90 

Canby 

1.22 

Mississippi 

State  University 

106 

7 

2  Stations 

60 

ll4 

Buckatunna 

14.07 

Swan  Lake 

.91 

Missouri 

2  Stations 

103 

25f 

Bowling  Green  2  NE 

48 

27 

Car ro 1 1 ton 

7.38 

Be 1 leview 

.50 

M 

Mi z pah  4  NNW 

109 

17 

Wisdom 

24 

Hungry  Horse  Dam 

3.84 

2  Stations 

07 

Nebraska 

2  Stations 

108 

18 

Agate  3  E 

11 

Taylor 

7.32 

Trenton  Dam 

Nevada 

Sunrise  Manr  Las  Vegas 

116 

30+ 

Mountain  City  Ranger  Sta. 

29 

7 

Contact 

1.94 

5  Stations 

.00 

New  Hampshire 

Concord  WSO  AP 

101 

21+ 

Mount  Washington 

31 

27+ 

Mount  Washington 

3.99 

Hanover 

.98 

New  Jersey 

Chatsworth 

104 

19 

Newton  St.  Pauls  Abbey 

43 

27 

Blackwells  Mills 

8 .  72 

Essex  Fells  Service  Bldg. 

.81 

New  Mexico 

2  Stations 

105 

31+ 

Ruidoso  2  NWE 

35 

Eagle  Nest 

5.84 

Ochoa 

New  York 

2  Stations 

104 

21 

Old  Forge 

27 

Friendship  7  SW 

11.54 

Scarsdale 

1.02 

North  Carolina 

9  Stations 

105 

9+ 

Ti-ansou 

43 

27 

Sloan  3  S 

7.  14 

Chapel  Hill  2  W 

.27 

North  Dakota 

Oakes  2  S 

108 

2CM- 

4  Stations 

39 

21+ 

Na  poleon 

7.82 

New  Town 

.49 

Ohio 

Greenville  Water  Plant 

104 

7 

Geneva  3  S 

40 

27 

Norwalk  Sewage  Plant 

12.  71 

Findlay  Sewage  Plant 

1.  19 

Ok lahoma 

Nowa  ta 

111 

25 

2  Stations 

57 

Fort  Gibson  Dam 

7.29 

Altus  Irrigation  Resch  Stn 

2  Stations 

105 

31+ 

3  Stations 

5 

Silver  Creek  Falls 

1.72 

13  Stations 

.00 

Pennsylvania 

2  Stations 

103 

22+ 

Clermont  4  Nl« 

33 

27 

Marion  Center  2  SE 

15.29 

Marcus  Hook 

.75 

I>uerto  Rico 

Magueyes  Island 

97 

11 

Utuado 

57 

26 

Mayaguez  Nuclear  Center 

20.90 

Coamo  4  S 

,30 

Rhode  Island 

Providence  WSO  AP 

100 

21+ 

ings  on 

44 

28 

North  Foster  1  E 

3 .  54 

Kings  ton 

1,46 

South  Carolina 

2  Stations 

108 

21 

Caesars  Head 

53 

29 

2  Stations 

7.  71 

Rainbow  Lake 

South  Dakota 

Maurine  10  SW 

114 

18 

Deerfield  4  NW 

32 

3 

Wagner 

6.31 

Redfield  6  E 

!34 

Tennessee 

Chattanooga  WSO  AP 

104 

8 

2  Stations 

52 

28+ 

Cheatham  Lock  and  Dam 

6.89 

Bolivar  Water  Works 

.71 

Texas 

Quanah  S  SE 

111 

26 

Mount  Locke 

54 

22 

Houston-Deer  Park 

6.41 

28  Stations 

.00 

Utah 

Hanksville 

108 

16 

3  Stations 

30 

31+ 

Beaver  Canyon  Power  House 

4.42 

Enterprise 

.  15 

Vermont 

2  Stations 

99 

21+ 

Mount  Mansfield 

31 

22 

Mount  Mansfield 

5.20 

Chelsea 

1.04 

Virginia 

2  Stations 

105 

6 

Floyd  2  NE 

42 

27+ 

West  Point  2  SW 

6.31 

Holcombs  Rock 

.31 

Virgin  Islands 

Frenchmans  Bay 

94 

10 

Cruz  Bay 

68 

10 

Alex  Hamilton  Field  FAA 

2.93 

Truman  Field  FAA  AP 

1.08 

Washington 

Dallesport  FAA  AP 

103 

25+ 

Rainier  Paradise  R  S 

23 

2 

Arlington 

3. 11 

3  Stations 

.00 

West  Virginia 

Wardensvllle  R  M  Farm 

102 

21 

Canaan  Valley 

37 

27+ 

Mannington  1  N 

8.80 

Petersburg  3  SW 

1.38 

Wisconsin 

Shawano  2  SSW 

103 

19 

Newald  4  N 

35 

26 

Blue  Mounds  5  S 

11.04 

Dodge 

1.  76 

Wyoming 

Torrington  Exp.  Farm 

111 

18 

Lake  Yellowstone 

21 

7 

Archer 

5.83 

Cody 

.21 
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0 

0 

0 

LAKE  CHARLES 

0 

0 

0 

ASHgVILLE 

0 

0 

0 

WASHINGTON 

A  I SHHR 

0 

0 

0 

NEW  ORLEANS 

0 

0 

0 

CAPE  HATTeRAS  R 

0 

0 

0 

OL YMP I  A 

166 

166 

89 

'*LUE  CANYON 

35 

35 

27 

SMRgVEPORT 

0 

0 

0 

CHARLOTTE 

0 

0 

D 

OUILLAYUTe 

240 

240 

194 

EUREKA  U 

302 

302 

270 

GREENSBORO 

0 

0 

0 

SEATTLE 

78 

78 

62 

FRESNO 

0 

0 

0 

MAINE 

RALE IGH 

0 

0 

0 

SEATTLE. TACOMA 

34 

34 

80 

LONG  BFACH 

0 

0 

0 

CAR IBQU 

56 

96 

84 

WILMINGTON 

0 

0 

n 

SPOKANE 

57 

S7 

21 

LOS  ANflELES 

1 

1 

19 

PORTLAND 

29 

29 

27 

STAMPEDE  PASS  R 

372 

372 

281 

LOS  ANGELES  U 

0 

0 

0 

NORTH  DAKOTA 

WALLA   WALLA  U 

10 

10 

5 

MT  SHASTA  R 

21 

21 

37 

MARYLAND 

BISMARCK 

17 

17 

l8 

YAXIMA 

32 

32 

20 

nAKLANn 

*6 

46 

80 

BALTIMORE 

0 

0 

0 

FARGO 

7 

7 

13 

RED  BL"FF 

0 

0 

n 

WILLISTON 

B 

B 

22 

WEST  VIRGINIA 

SACRAMFNTO 

0 

0 

n 

MASSACHUSETTS 

BECKLEY 

6 

B 

11 

SAnOREfG  R 

3 

9 

7 

BLUE  HILL  OBS  R 

7 

7 

6 

OHIO 

CHARLESTON 

0 

0 

0 

SAN  niFGn 

0 

0 

6 

BOSTON 

0 

0 

0 

AKRON 

4 

4 

ELKINS 

22 

22 

20 

SAN  FRANCISCO 

103 

103 

93 

WORCESTER 

16 

16 

10 

CINCINNATI  ABBE  OB 

0 

0 

HUNTINGTON 

0 

0 

0 

SAN   FRANCISCO  U 

197 

197 

202 

CLEVELAND 

4 

4 

PARKERSBURG  U 

0 

0 

0 

SANTA  MARIA 

81 

"1 

!12 

MICHIGAN 

COLUMBUS 

1 

1 

STOCkTpn 

0 

0 

0 

ALPENA 

49 

49 

79 

DAYTON  U 

0 

0 

WISCONSIN 

DETROIT 

0 

0 

0 

MANSFIELD 

9 

9 

GREEN  RAY 

3 

3 

22 

CnLnRADD 

DETROIT  MgTRO 

1 

I 

9 

TOLEDO 

3 

3 

LA  CROSSE 

1 

1 

10 

ALAMOSA 

19 

19 

5! 

Flint 

7 

7 

I* 

voUnGSTqWN 

9 

9 

MADISON 

6 

6 

14 

COLORApO  SPRINGS 

2 

2 

Q 

GRAND  RAPIDS 

3 

3 

8 

MILWAUKEE 

B 

8 

15 

denvfr 

2 

2 

0 

HOUGHTON  LAKE 

29 

29 

59 

oklahoha 

GRAND  .lU^JCTlDN 

0 

0 

0 

LANSING 

7 

7 

9 

OKLAHOMA  CITY 

0 

0 

0 

WYOMING 

PUFBLO 

0 

0 

0 

MARQUETTE  U 

SO 

50 

57 

TULSA 

0 

0 

D 

CASPER 

3 

3 

13 

MUSKFGON 

7 

7 

15 

CHEYENNE 

21 

21 

22 

Connecticut 

SAULT  STE  MARIE 

in 

111 

96 

OREGON 

LANDER 

2 

2 

9 

BRIDGEPORT 

4 

4 

0 

ASTQR 1  A 

190 

190 

1*3 

SHERIDAN 

12 

12 

28 

HARTFQPD 

1 

1 

0 

MINNESOTA 

BURNS  U 

47 

47 

30 

OULUTH 

46 

46 

67 

EUGENE 

*8 

68 

41 

DELAWARE 

INTERNATIONAL  FALLS 

34 

34 

6* 

ME  OFORD 

14 

14 

11 

WILMINGTON 

0 

0 

0 

MINNEAPOLIS 

0 

0 

U 

PENDLETON 

20 

20 

* 

ROCHESTER 

1 

I 

21 

PORTLAND 

*0 

40 

48 

DIST.OF  COLOMBIA 

ST  CLO'JD 

6 

6 

IB 

SALEM 

97 

57 

43 

WASHINGTON  DULLES 

1 

1 

0 

SEXTON  SUMMIT  R 

126 

126 

97 

WASHINGTON  NATIONAL 

0 

0 

0 

MISSISSIPPI 

J  ACK  SON 

0 

0 

0 

P  ENNSYL  VAN  I A 

FLOFIOA 

MERIDIAN 

0 

0 

0 

allentown 

0 

0 

0 

APPALArHICOLA  U 

0 

0 

0 

ERIE 

9 

9 

24 

DAYTONA  BEACH 

0 

0 

0 

M I SSQUR I 

HARR I SBURG 

0 

0 

0 

Fort  myers 

0 

0 

0 

COLUMBIA  REGIONAL 

0 

0 

0 

PHILADELPHIA 

0 

0 

0 

JACKSONVILLE 

0 

0 

D 

KANSAS  CITY 

0 

0 

0 

PITTSBURGH 

ii 

11 

7 

KfY  WEST 

0 

0 

0 

ST  JOSEPH 

0 

D 

0 

PITTSBURGH  U 

2 

2 

0 

LAKELAk'O  u 

0 

0 

0 

ST  LOUIS 

0 

0 

0 

SCRANTON 

14 

14 

7 

MIAMI 

0 

0 

SPR INGF I  eld 

0 

0 

0 

wjLLIAMsPQRT 

4 

4 

0 

ORLANDO 

0 

0 

RENSACnLA 

0 

0 

0 

MONTANA 

RHODE  ISLAND 

>  TALLAHASSEE 

0 

0 

0 

B I LL InGS 

0 

0 

10 

BLOCK  ISLAND 

9 

TAMPA 

0 

0 

GLASGOW 

32 

32 

15 

PROVIDENCE 

0 

0 

WEST  Palm  Beach 

0 

0 

0 

GREAT  Falls 

J7 

37 

I' 

HAVRE 

20 

20 

18 

SOUTH  CAROLINA 

GEORGIA 

HELENA 

52 

52 

33 

CHARLESTON 

0 

0 

0 

ATHENS 

0 

0 

0 

KAL'ISPELL 

85 

85 

72 

CHARLESTON  U 

0 

0 

D 

ATLANTA 

0 

0 

0 

MILES  CITY 

0 

0 

9 

COLUMBIA 

0 

0 

0 

AUGUSTA 

0 

0 

0 

MISSOULA 

59 

59 

39 

GRNVLLE.SPRTnBRG 

0 

0 

n 

COLUMBUS 

0 

0 

n 

MACON 

0 

0 

SOUTH  DAKOTA 

POME 

0 

0 

n 

ABERDEEN 

2 

2 

12 

SAVANNAH 

0 

0 

n 

HURON 

0 

0 

9 

RAPID  City 

1 

1 

13 

SIOUX  RALLS 

0 

0 

10 
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COOLING  DEGREE  DAYS 


State  and  rtaUon 

Current 
season 

Nomuls  January 
through  this  month 

State  and  station 

Qmont 
season 

q  » 

S.  1 
1  ? 

is  1 

State  and  station 

Current 
season 

Nomals  January 
through  *t^'B  month 

State  and  station 

Current 
season 

Normals  January 
1  through  this  month 

1  Diis  Bondi 

Period  JanuAiy 
thiougli  this  month 

tliis  month 

Period  January 
through  this  month 

This  month 

through  this  month 

This  month 

1 

il 

AN  AMA 

SOUTH  CAROLINA 

B|BMINftH6M 

9TS 

13S0 

1131 

HILO 

379 

2114 

497 

614 

621 

CH ARL  E  5T0N 

966 

1906 

1201 

HU^TSVICLE 

9»7 

1230 

1094 

unioni  III  II 

498 

2615 

222^ 

1  t  Nf  ni  N 

901 

928 

699 

Charleston  u 

624 

1699 

1341 

•*0*  116 

ST9 

16f>9 

1904 

K AHULU I 

409 

2197 

1  olfl 

U  "  "  t  J  L  ^ 

415 

767 

969 

COLUMBIA 

949 

1  3'9 

1215 

HQNT^Q»'E  R  Y 

989 

1966 

1297 

L  I  HUE 

490 

2193 

MHDTU    0\  iWWC 

'"U**  T"  ''LATTt 

303 

907 

486 

GRNVLLEbSPRTNBRG 

926 

1 1  9* 

912 

494 

904 

974 

A 

ho 

B  n  ■  i  p 

s^ui 'incur" 

396 

661 

407 

CniiTu  nAl^nTA 
9UUTH  DAKOTA 

ANCHnRiGE 

8 

8 

0 

HO  1  Sc 

299 

495 

)o7 

999 

443 

291 

143 

ANNETTP 

0 

0 

14 

LE*"*  I  ^TON 

279 

553 

HUR  QN 

369 

ma 

418 

A  A9  Rn  Kt 

0 

0 

0 

0       A  T  e  1  1  n 

190 

320 

2^4 

"41*10  CITY 

270 

A«A 

174 

rartfr  isl^no 

0 

0 

0 

217 

172 

194 

C  T  01  ly    B  A  1  1  t 
SIUW*  ^ALL5 

>62 

• 

442 

0 

0 

0 

t  1  1  T  hlO  1  C 

86 

110 

U4 

*     he.  T  » 

94 

94 

l7 

975 

1452 

1090 

LAS  VECAS 

696 

1662 

1694 

TBNUCCCBB 

"10  ntLTA 

26 

26 

28 

tMlt"&L    U  "SHE 

399 

803 

?94 

194 

301 

196 

BRISTOL 

174 

735 

651 

r  0 L  D  8 

0 

0 

0 

Chicago  hjoway 

424 

908 

94  9 

297 

449 

251 

chattanooqa 

579 

1229 

969 

'AtR'iA*'KS 

*A 

44 

46 

»97 

796 

95' 

1/  A]  ^  y  ly  1 1  1  E 

463 

l0*4 

912 

6UL    AN  A 

* 

4 

9 

PEORI*  A 

416 

813 

999 

NEW  HAMPSHIRE 

MEMPHIS 

619 

1 64  J 

1207 

0 

0 

0 

rqckpord 

390 

661 

43' 

CONCORD 

166 

294 

219 

NA^HU  T 1  1  B 

941 

12^2 

1002 

J  UN  E  U 

0 

0 

0 

492 

983 

661 

M7  WAS'^INCTON  DBS 

0 

0 

0 

OAK    R  1  OrtB 

167 

744 

816 

0 

0 

n 

0 

0 

0 

1  Ain  1  AAlA 

83$ 

_  . 

'<OTiFB'  IE 

18 

IS 

0 

PUANCU  f 1  1  C 

501 

1149 

Alt ANT  1 C  C I 'V 

328 

916 

9o6 

AS  I LENI 

990 

1367 

1424 

A  T  H 

17 

17 

14 

FnflT  yAVNR 

393 

723 

497 

ATL  A'^T  t  C  C  !  '^  U 

324 

472 

436 

AMARILLO 

491 

842 

11 

11 

0 

IND I AnAPOL  I S 

410 

896 

600 

NEWARK 

4V4 

740 

997 

629 

16l4 

1690 

^T'  pam^  island 

0 

0 

0 

SOUTH  RENO 

395 

749 

4^9 

TRENTON  U 

180 

697 

977 

BROWNSVILLE 

615 

2 1 31 

2231 

TAI  WCCTAlA 

'B^RfE 'no 

6 

6 

IS 

^ORPtK  ruBtcTt 

616 

1971 

1  lA.  A  1  A     1  C  C  T 

9 

9 

9 

inwA 

nAI  t  AC    BT  WnBTu 

691 

1766 

1417 

0 

0 

0 

RyRL ington 

492 

892 

6O8 

a^buoueroui 

427 

799 

789 

OG  L  RIO 

649 

1717 

2009 

V A" At 

0 

0 

0 

0E9  hqInFS 

505 

1023 

C  L  *Y'0'^ 

142 

999 

492 

EL  PASO 

540 

12^9 

1260 

OURUOUE 

302 

997 

375 

RQ^WE  L I 

602 

1410 

954 

r.AL  VB  CTnu 

993 

1 9'6 

1647 

ARIZONA 

jjQyX  CITV 

346 

695 

964 

HOUSTON  INTfRCON 

947 

14'6 

1617 

»2 

110 

89 

u ATc  R 1  nn 

2»7 

558 

424 

NEW  YORK 

LUBBOCK 

482 

( l9' 

1006 

9J6 

2423 

1931 

ALBANY 

222 

379 

967 

M I DL AND 

984 

1499 

13C7 

6»l 

1624 

1969 

KANSAS 

B  I  NC^A^TON 

174 

286 

210 

PORT  ARTHUR 

627 

I  7'1 

1989 

WTNSLOW 

A23 

712 

491 

Cqncoroja 

918 

949 

749 

Bijpp  ALH 

226 

386 

269 

SAN  AN6EL0 

621 

1989 

VIIMA 

9?  I 

2179 

2298 

ooocf  City 

604 

1202 

MEM  VQRK  U 

442 

766 

616 

SAN  ANTONIO 

620 

■  '  * 

1729 

GOOOLANQ 

360 

5"2 

943 

NEW  VORK  KENNEDY 

321 

491 

484 

VICTORIA 

599 

1722 

1777 

AfiWAAlCAC 

I9»^'Jt  A 

493 

9B0 

387 

696 

608 

794 

[814 

I6I0 

ena  T   CM  1 Tu 

99A 

1324 

1161 

ICHIT 

981 

1199 

973 

fie  J  '  c  K 

260 

447 

927 

692 

14'  I 

1466 

937 

1393 

1124 

<  vt)  A  r  1 J  C  c 

202 

333 

333 

KENTUCKY 

C  4 1  T  P^RN 1  A 

COVINGTqn 

407 

799 

641 

NORTH  CAROLINA 

M I L "DRO 

271 

406 

966 

^AkERS'IE^D 

691 

1468 

1196 

LEXINGTON 

422 

932 

'I* 

ASME V  I L  LE 

140 

974 

9l2 

■AIT    lAvC  ^tTV 
SALT    LAKE  C|TT 

189 

697 

917 

" ' 

373 

677 

616 

LOUISvHt-E 

479 

1098 

745 

CAPE  HATTERAS  R 

499 

l031 

612 

A^llE  CANVQN 

123 

292 

141 

CMAKLU ' T  c 

545 

1107 

932 

uc  B  y nu V 

Y t  K  ^UNT 

^  ^R  E  K  A  U 

0 

0 

0 

LOU  I S I  ANA 

463 

986 

806 

AIIRI  TNRTnu 

174 

#•2 

293 

918 

1091 

926 

Al  CVAAinalA 

alcaandr 1A 

605 

1682 

126' 

R  A  L  E I 

490 

998 

820 

LONG  B'ACH 

299 

469 

384 

BATON  RQUQE 

973 

1637 

I  L  n  I  riw  T  DN 

593 

1320 

II26 

UTfifTUfA 
V1K&JN[A 

LD1  AN^'-ELES 

121 

1»1 

221 

LAKE  CHARLES 

339 

1592 

1973 

1  VNT  HR  1 IR 

424 

780 

666 

LO?   ANT.  ELES  LJ 

293 

918 

483 

NEW  ORLEANS 

593 

1744 

unDTu  nAknTA 

NQR  F  OL  K 

919 

821 

UT     CuACTA  0 

10» 

210 

16P 

SHR  E^EPQRT 

580 

1416 

186 

391 

299 

1*  1  tnriU'lU 

911 

l007 

80  9 

13 

49 

42 

299 

496 

269 

R04NOKE 

461 

668 

614 

96A 

1167 

1091 

MA  INE 

u  T 1  1  1 CTnu 

204 

374 

293 

uAl  1  not    TBI  AUn 

416 

680 

601 

SACRAHSNTQ 

290 

991 

629 

^  A  B  1  Qnl  1 
t  A" I BQU 

69 

149 

69 

•  AkinnCDr.  d 

5ANU"C~^*  K 

260 

421 

972 

Portland 

195 

160 

142 

yACUtAinTnAI 

^AN  ^l^GO 

212 

263 

267 

AKRON 

314 

998 

189 

7 

60 

>AN  MtflNtlStD 

10 

40 

34 

MARYLAND 

^IN^IIN'^ATI    ABBE  ua 

447 

900 

714 

QllTI  1  AVIITB 

I 

t 

6 

$AN  PRANCISCO  U 

18 

1» 

9 

nAL 1 IHUHr 

499 

627 

659 

242 

439 

172 

SEATTLE 

24 

30 

111 

2« 

24 

27 

^1*11  1  1  UD  11  C 

194 

6B9 

497 

CCATTi B'TA^nUA 
5t*TiLB»TAtDnA 

44 

70 

76 

A*6 

90) 

677 

MASSACHUSETTS 

oayton  u 

393 

788 

966 

S  P  OK ANE 

126 

2 1 8 

214 

RLUE  MILL  08S  R 

218 

334 

27* 

299 

473 

487 

CTAMPEnE    BACt  B 
STBHrBD^    PR$3  R 

6 

1 3 

8 

r  n  1  nB  Ann 

Boston 

>14 

944 

39' 

109 

940 

4l7 

UAIIA    yAllA  II 

298 

9l0 

416 

36 

36 

64 

WORCESTER 

199 

242 

242 

TUUNud 1 UWN 

246 

444 

116 

YAKIMA 

196 

316 

299 

^ni  n&Aisn  cDotAjr.c 

20* 

307 

281 

297 

924 

198 

MICHIGAN 

OK  L  ^HOH A 

WERT     I ND I C  J 

GRANH  JUNCT[nN 

»77 

982 

681 

129 

200 

12' 

ni/ 1  AUnMA  ^TTW 
□KtAMU^A  tl'" 

969 

}226 

1097 

•  A  U     11 1  A  Al    B  '  B 

4*1 

>X28 

2711 

3*6 

737 

989 

OE  TRO I T 

382 

709 

TULSA 

619 

1444 

1104 

OETRniT  METRO 

341 

581 

39' 

HBRT  UlRrfAltA 
WEST  VIRCINIB 

R  L  tNT 

286 

494 

270 

ORE  OON 

BE  CKL6 Y 

229 

199 

2«6 

BatnACsnoT 

BRlUUC'^U'AI 

249 

343 

401 

GRAND  RAPIDS 

286 

527 

A$70'^  I A 

0 

0 

8 

fiuABl  KBTnu 

CMAKLRSTDN 

I7l 

794 

648 

303 

5ST 

369 

HOUGHTON  L4KF 

192 

299 

155 

flURNS  U 

120 

210 

169 

1 LK 1 N$ 

160 

2*6 

244 

L ANS ING 

282 

501 

3<T 

«2 

62 

129 

UIIUTTAlATnu 

427 

•Till 

672 

MABmicTrc  II 

126 

194 

1 12 

uc  ni nfi  n 

'BEDFORD 

299 

408 

102 

BAlKBBBBIIBn  11 

171 

611 

360 

621 

979 

MUSKEGON 

297 

378 

PENDLE'ON 

190 

161 

979 

SAULT   STE  MARlt 

49 

73 

' 

SnD  Tl  A  Un 

90 

132 

199 

w I JCUN] I N 

SAtE^^ 

90 

69 

lie 

rBBBU  RAV 

WRCRN  BAT 

269 

442 

240 

UA<WfN'*.Tnu    mil  LEC 

361 

624 

964 

uTkiueCnTA 
niN^tSU'B 

3  6*''-"'    lun^  1  1  R 

90 

68 

60 

LA  C8Q5SE 

329 

6A3 

414 

WA^HINf^TON  NATIONAL 

♦  96 

1021 

•  29 

OUL  UTH 

80 

116 

100 

MAO  I  RON 

278 

924 

266 

1  NT  B  A  Al  A  T  t  ON  A  1     PAI  1  A 

92 

183 

120 

PACIFIC  AREA 

MILWAUKEE 

264 

422 

299 

^LOR  t  r^A 

MTAIAlBAPnl  IC 

310 

596 

373 

474 

2681 

2879 

APR AL Af H I  COL A  U 

912 

1429 

1484 

RnfUBCTCR 

295 

494 

JO^N  S  T  On 

489 

2839 

2803 

W YQM INO 

nAVTPNA  BEACH 

993 

1764 

197" 

c T  r  1  mm 

3  1    L  I-  U^U 

199 

378 

2  72 

KOROR  R 

907 

9699 

3472 

CASPER 

218 

|66 

299 

PQRT  MVERJ 

920 

1782 

2026 

1/  U  A  1  A  I  B  t  hi 

526 

1619 

1941 

CHEYENNE 

126 

189 

1*4 

999 

1936 

1448 

MA  1 1  ]■  n 

901 

1407 

1410 

165 

309 

116 

K 6 V  HE ^ T 

9R9 

2930 

2799 

1  A  ^  w  <  n  Al 

J  SC  K  5U" 

595 

1929 

135^ 

445 

1398 

1119 

tuRRfnAN 

l76 

292 

299 

1  AW  Cl  Aun  11 

991 

1929 

l«41 

MEBtniAhi 

ngRjojaN 

984 

1424 

1323 

B QNAR  E  R 

507 

1572 

1102 

9R7 

2240 

2197 

TRUK  MOEN  island 

529 

1611 

1422 

nR  L  ANDP 

937 

17113 

1779 

MISSOURI 

560 

1016 

2982 

pINSAC^LA 

931 

1992 

COLUMBIA  REGIONAL 

'52 

TAi 1 AUACCCC 

936 

1490 

1474 

KANSAS  CITY 

463 

947 

B}9 

999 

1929 

l«69 

ST  JOSEPH 

493 

983 

4^6 
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Herbert  J.  Thompson,  Office  of  Hydrology 


The  major  flood  event  of  July  was  the  catastrophic 
flash  flooding  in  the  Johnstown,  PA,  area  which  cost 
at  least  76  lives  and  did  more  than  $200  million  dam- 
age.    Numerous  urban  and  flash  flood  events  occurred 
in  other  sections  of  the  country,  some  of  which 
caused  significant  losses.     Areas  affected  included 
western  New  York  State,  central  New  Jersey,  southwest 
Illinois  and  southeast  Missouri,  Wyoming,  south  cen- 
tral North  Dakota,  Colorado,  eastern  Nebraska,  Ohio, 
Kentucky,  western  Texas,  New  Mexico,  Arizona,  Utah, 
Nevada,  and  Washington. 

Except  for  the  flooding  in  the  Osage  River  drainage 


in  Missouri  caused  by  heavy  rains  in  June,  river 
flooding  was  generally  of  a  rather  minor  nature. 
Streams  affected  included  the  Genessee  and  Allegheny 
Rivers  in  New  York,  the  Pecatonica  River  in  Wisconsin, 
the  Big  Papillion  River  in  Nebraska,  the  North  Fork 
Solomon  River  in  Kansas,  and  the  Kenai  River  in 
Alaska. 

The  serious  drought  situation  ended  in  Puerto  Rico 
but  continued  over  most  of  the  western  States. 


Preliminary  Estimate 
Lives  of  Property  Damage 

FLOOD  EVENT  Lost  (thousands  of  dollars) 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

On  the  31st  a  thunderstorm  deposited  3.3  inches  of  rain  in  the  0  N.A. 

Manton  area  of  Wexford  County,  MI,  with  urban  flooding  affect- 
ing roads  and  basements.     In  New  York  general  rainfall  of  about 
2    inches    on    the    6th-7th  caused  the  Genessee  River  to  exceed 
flood  stage  slightly  on  the  8th.     Minor  flooding  occurred  along 
the  Huron  River  and  Killbuck  Creek  in  Ohio  on  the  4th.  Several 
families  were  evacuated  in  Huron. 


ATLANTIC  SLOPE  DRAINAGE 

There  was  no  flooding  on  larger  streams  in  the  drainage.     The  0  N.A. 

only  significant  event  reported  occurred  on  the  morning  of  the 

12th  when  nearly  stationary  thunderstorms  dumped  up  to  6  inches 

of  rain  in  6  hours  on  portions  of  Mercer,  Hunterdon,  Somerset, 

and  Monmouth  Counties  in  central  New  Jersey.     Highway  and  small 

stream  flooding  resulted  but  no  reporting  statiojis  exceeded 

flood  stage. 


UPPER  MISSISSIPPI  BASIN 

Minor  flooding  resulted  from  rains  averaging  about  5  inches  over  '     0  N.A. 

the  upper  Pecatonica  River  Basin  in  southern  Wisconsin  on  the 
16th-18th.     The  Pecatonica  River  crested  a  little  more  than  2 
feet  over  flood  stage  at  Darlington,  WI.    Near  record  low  flows' 
were  reported  on  the  Fox,  Wolf,  and  Wisconsin  Rivers  in  central 
Wisconsin.     Locally  heavy  rains  of  6  inches  occurred  over  Spring 
Brook  Park  on  the  Middle  Raccoon  River  on  the  28th.     However,  no 
flooding  developed  due  to  dry  antecedent  conditions.  Widespread 
flash  flooding  occurred  the  night  of  June  30  -  July  I  in  portions 
of  Bollinger,  Cape  Girardeau,  Stoddard,  and  Scott  Counties  in 
southeast  Missouri  and  Union  and  Alexander  Counties  in  adjacent 
parts  of  Illinois.     The  community  of  Chaffee,  MO,  was  particu- 
larly hard  hit. 


MISSOURI  BASIN 

On  the  23d-2Ath,  flash  flooding  occurred  in  widely  separated 
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parts  of  Wyoming.     Flash  floods  washed  out  a  small  section  of 
highway  just  to  the  north  of  Jackson;  temporarily  closed  Inter- 
state Highway  80  near  Evanston;  flooded  streets,  basements, 
underpasses,  and  low- lying  areas  of  Evanston,  Rock  Springs, 
Laramie,  Casper,  and  Cheyenne;  and  washed  out  county  roads 
(both  paved  and  unpaved)  in  sections  of  Sweetwater,  Carbon, 
Albany,  Natrona,  and  Laramie  Counties.     No  lives  were  lost  and 
only  a  few  minor  injuries  were  reported;  the  most  dramatic 
human  event  involved  a  Casper  mother  and  daughter  who  were  swept 
into  and  through  a  storm  drain  beneath  a  city  street  suffering 
only  minor  bruises.     Five  persons  were  rescued  from  atop  a 
Laramie  County  night  club,  and  six  were  stranded  in  a  remote 
Johnson  County  canyon  by  high  water.     No  dollar  estimates  of 
damage  are  available,  but  most  damage  was  to  roadways. 

Flash  flooding  occurred  in  Emmons  and  Logan  Counties  of  North 
Dakota  on  the  5th  resulting  from  as  much  as  5  inches  of  rain  in 
4  hours  from  10  p.m.  on  the  4th  to  2  a.m.  on  the  5th.     About  25 
homes  were  affected  in  Napoleon,  of  which  20  were  evacuated,  and 
10  small  businesses  suffered  damage.     Losses  in  Napoleon  are  es- 
timated to  be  as  much  as  $75,000.     Widespread  rural  flooding 
occurred  along  Big  Beaver  Creek,  but  the  stream  crested  below 
flood  stage  at  Linton  downstream.     Losses  were  primarily  to 
roads  and  are  not  known.     Flash  flooding  was  also  reported  in 
Burleigh  County  on  the  11th  from  up  to  4  inches  of  rain. 


N.A. 


A  record  24-hour  rainfall  of  4.45  inches  occurred  at  Fort  Collins, 
CO,  on  the  24th-25th.     Records  began  there  in  1887.     Urban  and 
small  stream  flooding  occurred  around  Fort  Collins  with  several 
families  evacuated.     Total  rainfall  of  5.86     inches  for  the  month 
also  exceeded  the  previous  July  record. 

Severe  urban  and  small  stream  flooding  occurred  in  the  Papillion 
Creek  drainage  just  south  of  Omaha,  NE,  on  the  24th  as  a  result 
of  rains  of  up  to  7  inches  in  2.5  hours.     Losses  include:  $273, 
000  to  public  property;  $300,000  to  the  College  of  St.  Mary; 
$100,000  residential;  and  $200,000  to  automobiles  and  other  move- 
able items.     A  detailed  report  on  this  flooding  is  available  at 
the  Corps  of  Engineers  District  Office  in  Omaha.     Minor  flooding 
occurred  on  the  Big  Papillion  River  at  Fort  Crook  on  the  9th. 


N.A. 


873 


Moderate  flooding  occurred  along  the  North  Fork  of  the  Solomon 
from  locally  heavy  rains  of  over  6  inches  between  Dresden  and 
Lenora,  KS.     A  crest  about  2  feet  over  flood  stage  was  reported 
at  Lenora. 


N.A. 


Flooding  continued  from  June  on  the  Osage  River  in  Missouri  and 
its  Marmaton  and  Little  Osage  tributaries.  This  flooding  ended 
by  the  7th.     (See  June  Flood  Report.) 


N.A. 


OHIO  RIVER  BASIN 

Flash  flooding  in  the  Red  House  Lake  area  of  Allegheny  State  Park,  0  100 

Chautauqua  County,  New  York;  damaged  the  boathouse,  parking  lot, 

and  beach,  and  caused  the  evacuation  of  40  camping  families 

which  was  accomplished  without  injury.     This  flooding  resulted 

from  over  2  inches  of  rain  in  35  minutes  following  1.5  inches  the 

previous  day. 

This  same  storm  also  caused  flash  flooding  in  other  areas  of  0  N.A. 

Chautauqua  County,  washing  out  a  county  bridge  in  New  Albion 
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and  damaging  a  motel.     On  the  11th  3  inches  of  rain  from  a 
thunderstorm  caused  flash  flooding  along  Minnow  Brook  in  James- 
town, NY,  flooding  the  Jamestown  WCA  Hospital  and  the  Lakewood 
Mall  parking  lot. 

Flash  flooding  occurred  in  the  early  morning  of  the  13th  at 
Rushford  and  Houghton  in  Allegheny  County,  New  York.     An  amount 
of  3  inches  of  rain  in  about  an  hour  was  reported  2  miles  north 
of  Rushford.     About  $200,000  damage  was  reported  to  roads  and 
bridges  in  Houghton. 

The  Allegheny  River  exceeded  flood  stage  slightly  at  Olean,  NY, 
on  the  8th  without  significant  damage. 

Catastrophic  flash  flooding  struck  a  seven  county  area  of  south- 
west Pennsylvania  on  the  19th-20th  with  the  city  of  Johnstown 
bearing  the  brunt  of  the  losses.     Counties  affected  were  Blair, 
Cambria,  Clearfield,  Indiana,  Jefferson,  Somerset,  and  Westmore- 
land.    Johnstown  is  located  at  the  lower  end  of  a  20  mile  long 
valley  where  Stoney  Creek  and  the  Little  Conemaugh  River  join 
to  form  the  Conemaugh  River.     This  basin  was  subjected  to  almost 
continuous  rain  for  about  9  hours  from  7  p.m.  on  the  19th  to  4 
a.m.  on  the  20th.     Preliminary  data  indicates  the  intensity  of 
the  rain  ranged  up  to  1.8  inches  per  hour  for  2  to  3  hour  periods; 
however,  2.2  inches  fell  on  a  portion  of  Johnstown  in  40  minutes 
early  on  the  20th.     The  area  of  maximum  storm  rainfall  of  12 
inches  was  centered  to  the  north  and  east  of  downtown  Johnstown 
and  included  the   Laurel   Run  drainage.     The  failure  of  a  water 
supply  dam  on  Laurel  Run  was  directly  responsible  for  at  least 
13  deaths,  and  the  area  downstream  from  the  dam  was  totally  de- 
molished by  the  resulting  "wall  of  water."    A  survey  by  the  Corps 
of  Engineers  found  that  of  the  66  small  dams  in  the  affected 
area,  6  failed  completely  and  4  partially  failed,  contributing 
substantially  to  the  destruction.     Synoptic  meteorological 
features  including  well  above  normal  precipitable  moisture,  an 
unstable  air  mass,  and  low  level  convergence  all  favored  thunder- 
storm acitvity  in  the  area.     The  relatively  light  upper  level 
winds,  and  the  slow  movement  of  the  upper  level  low,  both  indi- 
cated that  individual  thunderstorms  would  move  slowly  enough 
for  some  locally  heavy  rainfall.     However,  there  was  no  basis  to 
predict  the  12  inches  of  rain  that  fell  near  Johnstown. 

Johnstown  has  been  subject  to  two  devastating  floods  in  the  past. 
The  flood  of  record,  in  1889,  was  caused  by  the  failure  of  the 
South  Fork  Fishing  and  Hunting  Club  Dam.     The  flood  of  March 
1936  was  due  to  natural  causes.     Subsequent  to  the  1936  flood 
extensive  channel  modifications  were  completed  which  served  to  , 
lower  the  peak  stage  by  11  feet.     Even  though  the  discharge  of 
120,000  c.f.s.  for  the  July  1977  flood  was  50%  greater  than  the 
1936  flood  the  crest  stage  was  6  feet  lower.     The  stage  of 
streams  in  Johnstown  was  said  to  have  risen  as  much  as  34  feet 
above  normal  summer  levels.     The  National  Weather  Service  does 
not  receive  stage  reports  on  streams  in  the  area.     The  U.S. 
Geological  Survey  reports  record  stages  on  several  small  streams 
in  the  area  with  recurrence  intervals  for  the  peak  discharge  of 
as  much  as  500  years. 

In  addition  to  the  76  known  dead,  11  people  were  still  missing 
as  October  22,  1977.     The  American  Red  Cross  reports  2,696 
persons  were  injured  or  suffered  illness  as  a  result  of  the 
flooding,  5  of  whom  were  hospitalized.     Losses  include:  413 


Lives 
Lost 


JULY  1977 

Preliminary  Estimate 
of  Property  Damage 
(thousands  of  dollars) 


364 


76 


215,000 


-  17  - 


GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


JULY  1977 


Preliminary  Estimate 
Lives  of  Property  Damage 

FLOOD  EVENT  Lost  (thousands  of  dollars) 


OHIO  RIVER  BASIN-Cont'd 


residences  destroyed,   1,363  with  major  damage,  and  4,108  with 
minor  damage;  52  apartments  or  condominiums  destroyed,  93  with 
major  damage,  and  1,148  incurred  minor  damage;  405  samll 
businesses  were  destroyed  or  suffered  major  damage  and  7,794 
families  suffered  losses  of  some  sort;  135  mobile  homes  were 
destroyed  and  77  suffered  major  damage.     A  detailed  report  on 
this  flooding  has  been  prepared  by  a  NOAA  Disaster  Survey  Team. 

Elsewhere  in  the  Ohio  Basin  flash  flooding  occurred  on  the  22d  0  N.A. 

along  Feds  Creek,  a  tributary  of  the  Levisa  Fork  about  20  miles 
east  of  Pikeville,  KY.     This  flooding,  caused  by  nearly  3  inches 
of  rain  in  2  hours,  damaged  40  homes  and  isolated  about  70  more 
due  to  road  damage.     Also  on  the  22d  flash  flooding  in  the  south- 
ern portions  of  Wooster,  OH,  caused  the  evacuation  of  300  persons 
from  their  homes.     On  the  25th  flash  flooding  was  reported  at 
Kelly's  Station  in  Armstrong  County  in  western  Pennsylvania. 


ARKANSAS  RIVER  BASIN 


No  river  flooding  was  reported.     However,  locally  heavy  rains  1  18 

occurred  in  several  areas  and  some  small  streams,  and  flash 
flooding  was  reported  particularly  in  the  Colorado  portion  of 
the  drainage  along  the  Arkansas  River  below  Pueblo,  along  the 
Front  Range,  and  near  Walsenburg  with  numerous  small  bridges 
and  dirt  roads  washed  out.     Damage  was  minimal.     Flash  flood- 
ing 15  miles  east  of  Trinidad  took  one  life  and  did  an  esti- 
mated $18,000  damage  on  the  31st. 


WEST  GULF  OF  MEXICO  DRAINAGE 


Although  no  river  flooding  was  reported,  several  significant  0  N.A. 

flash  flood  events  occurred.     On  the  night  of  the  1st  numerous 
roads  in  Big  Bend  National  Park  in  west  Texas  were  washed  out . 
In  New  Mexico  flash  flooding  occurred  along  Frijoles  Canyon  in 
Bandelier  National  Monument  on  the  5th  with  150  tourists  eva- 
cuated, along  Agua  Fria  and  Galisteo  Creek  in  Santa  Fe  on  the 
9th,  and  in  Pena  Blanca  on  the  12th.     Urban  flooding  occurred 
in  Santa  Fe  and  Albuquerque  on  the  25th. 


GULF  OF  CALIFORNIA  -  COLORADO  RIVER  BASIN 


The  worst  flooding  in  25  years  occurred  along  Willow  Creek  in  0  250 

Carbon  County,  Utah,  on  the  4th.     Flooding  was  reported  in  the 

communities  of  Helper,  Spring  Glen,  Carbonville,  and  Price.  The 

Price  Game  Farm  and  Carbon  County  Golf  Course  were  inundated 

with  damages  approaching  $150,000.     Flash  flooding  occurred  a- 

long  Dugout  Canyon  in  Carbon  County  on  the  24th  with  road  damage. 

Significant  losses  from  urban  and  flash  flood  events  were  re-  0  N.A. 

ported  in  New  Mexico.     These  include:     Silver  City  on  the  5th 

and  20th,  Gallup  on  the  19th  and  21st,  Church  Rock  on  the  19th 

and  26th,  Lordsburg  on  the  21st  and  28th,  and  Crownpoint  on  the 

27th.     A  record  1.88  inches  of  rain  fell  on  Gallup  in  2  hours 

during  the  night  of  the  18th.     About  3  inches  of  rain  fell  in  a 

half  hour  25  miles  south  of  Animas  with  substantial  agricultural, 

highway,  and  pipeline  damage. 

Several  flash  flood  events  also  occurred  in  Arizona  during  the  0  N.A. 
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month  including  road  closures  near  Tucson  on  the  23d,  Maricopa 
County  on  the  26th,  and  Fort  Apache  Indian  Reservation  near 
White  River  on  the  10th. 


Some  road  damage  from  flash  flooding  was  reported  at  Glade  Park, 
CO,  on  the  27th. 


GREAT  BASIN 


Flash  flooding  in  Richfield,  UT,  on  the  23d  caused  $7,000  damage.  0  7 

No  details  are  available.     Some  road  damage  was  reported  near 
Jarbridge  in  northeastern  Nevada  during  the  month,  and  along  the 
West  Canyon  area  of  the  West  Walker  River  in  west  central  Nevada 
on  the  1st. 


PACIFIC  SLOPE  DRAINAGE  -  COLUMBIA  RIVER  BASIN 


Heavy  rain  from  nearly  stationary  thunderstorms  over  an  area  just  0  N.A. 

west  of  the  Columbia  River  and  about  20  miles  east  southeast  of 
Ellensburg ,  WA,  caused  flash  flooding  below  canyons  opening  into 
the  Columbia  River  Valley.     Sections  of  roads  were  washed  out, 
rail  bed  was  damaged,  and  a  community  water  line  was  broken.  Fa- 
milies in  a  community  known  as  Getty's  Cove  were  isolated  and 
left  without  water  after  two  bridges  on  their  private  access  road 
were  destroyed  and  their  water  line  was  broken.     A  "wall  of  water" 
traveling  at  high  speed  out  of  a  nearby  canyon  demolished  the 
bridges  and  contributed  debris  which  broke  the  water  line. 


Another  thunderstorm  south  and  west  of  Ellensburg  sent  runoff  0  N.A. 

from  heavy  rain  down  a  nearly  dry  creek  bed  -  Manastash  Creek  - 
washing  out  sections  of  a  new  road  and  stranding  some  loggers. 

The  area  north  of  Entiat,  WA,  particularly  Byrd  and  Crum  Canyons, 
was  again  the  scene  of  flash  flooding  from  heavy  thundershowers . 
This  area  was  severely  damaged  in  June  this  year  also  from 
flash  flooding.     The  mud  fan  from  flash  flooding  in  Byrd  Canyon 
opening  on  the  Columbia  River  covered  U.S.  Highway  97  and  the 
Burlington  Northern  Railroad  tracks,  both  of  which  parallel  the 
Columbia  River.     This  slide  and  another  about  a  mile  farther 
north  trapped  8  vehicles  on  the  highway  for  about  5  hours.  Or- 
chards and  some  outbuildings  were  again  damaged  by  mud  and  debris 
as  they  were  the  month  before.     The  highway  was  closed  to  traffic 
for  2  days  after  the  storm.     Traffic  was  temporarily  rerouted  to 
a  county  road  east  of  the  Columbia  River.     As  in  June  the  thunder- 
storm causing  the  flash  flooding  from  Byrd  and  Crum  Canyons  was  , 
nearly  stationary  over  the  ridge  between  the  Columbia  River  and 
the  Entiat  River.     Flash  flooding  again  took  place  in  Crum  Canyon 
on  the  Entiat  River  side.     Although  damage  was  not  as  severe  as 
that  which  took  place  in  June  more  farmland  and  rangeland  was 
damaged,  a  tractor  was  badly  damaged,   1  farm  house  sustained 
damage,  and  domestic  and  irrigation  water  lines  were  damaged. 
More  damage  was  inflicted  on  orchards.     About  1,400  acres  of 
cropland  were  affected. 


ALASKA 


Flooding  continued  along  the  Kenai  River  the  entire  month  of  July  0  N.A. 

caused  primarily  by  melting  of  the  record  snowpack  in  the  Kenai 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


JULY  1977 


FLOOD  EVENT 
ALASKA-Cont'd 


Preliminary  Estimate 
Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 


Mountains.     Several  intermediate  crests  were  reported  as  the 
rate  of  snowmelt  varied,  but  the  ultimate  crest  occurred  in 
August.     The  flooding  affected  campgrounds,  roads,  and  non- 
floating  boat  docks  and  isolated  several  buildings. 


PUERTO  RICO 


After  many  months  of  below  normal  rainfall  and  increasing 
drought  intensities,  Puerto  Rico  began  to  receive  increased 
shower  activity  over  all  zones  except  the  southern  coastal 
strip  during  the  last  half  of  July.     Heavier  showers  totaling 
4  to  6  inches  with  durations  of  2  to  4  hours  were  reported  in 
the  western  portions  during  the  final  few  days  of  the  month. 
In  the  central  and  northern  divisions  there  were  reported 
numerous  moderate  to  heavy  showers  of  3  to  5  inches  with  dura- 
tions of  2  to  6  hours.     There  was  only  one  report  of  minor  flood- 
ing during  the  month  when  6.38  inches  of  rain  fell  on  the  western 
coast  in  the  area  of  Puerto  Real,  and  a  small  creek  (Quebrada 
Mendoza)  overflowed  for  a  short  time  over  a  nearby  country 
road.     High  soil  moisture  deficiencies  accounted  for  low  run- 
off in  this  area,  and  all  of  the  main  streams  and  rivers  remained 
well  below  bankfull.     The  agricultural  drought  was  greatly  eased 
by  increased  shower  activity,  and  municipal  water  supplies  in 
the  central  divisions  were  brought  close  to  capacity,  thus  end- 
ing months  of  water  rationing  for  many  towns. 


N.A. 
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FLOOD  STAGE  DATA 


(All  dates  In  July  unlesB  otherwise  specified) 


River  and  station 


GREAT  UKES  -  ST.  LAUKENCE  DRAINAGE 
Lake  Ontario 

Cenesee: 

Wellsvllle,  NT 

UPPER  MISSISSIPPI  BASIN 
East  Branch  Pecatonlca  River: 

BlanchardvlIIe,  UI 
Pecatonlca  River: 

Darlington.  WI 

Hartintown.  WI 

MISSOURI  RIVER  BASIN 
Big  Papllllon  Creek: 

Fort  Crook.  NE 
North  Fork  Solomon  River: 

Lenors.  KS 
Mannaton  River: 

Nevada.  MO 
Little  Osage  River: 

Norton.  HO 
Osage  River: 

Schell  City.  HO 

Osceola,  HO 

Bagnell  Dam,  MO 

OHIO  BASIN 

Allegheny: 

Olean,  NY 

ALASKA 

Kenai : 

Cooper  Landing 


Flood 
stage 


Above  flood  stages 
-dates 


Jun  21 
Jun  28 
Jun  29 


13.4 
12.0 


35.93 
25.14 
660.6 


River  and  station 


Flood 
stage 


Above  flood  stages 
-dates 
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RAWINSONDE  DATA 


Average  monthly  values 

 .  JULY  1977 
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24 

9 

4 

350 

31 

8/557 

-27 

3 

-41.5 

23 

11 

4 

300 

31 

9/646 

-35 

7 

-48,4 

23 

12 

8 

250 

31 

10/890 

-44 

4 

23 

17 

2 

200 

31 

12/353 

-54 

2 

23 

21 

0 

175 

31 

13/200 

-59 

1 

23 

20 

2 

150 

31 

14/ 155 

-63 

7 

23 

17 

1 

125 

31 

15/263 

-67 

0 

24 

10 

6 

100 

31 

16/611 

-66 

0 

23 

3 

1 

80 

30 

17/976 

-62 

9 

15 

1 

8 

70 

30 

18/803 

-60 

8 

11 

3 

1 

60 

29 

19/765 

-59 

0 

10 

5 

1 

90 

29 

20/916 

-56 

5 

09 

6 

8 

40 

2S 

22/340 

-54 

3 

09 

e 

7 

30 

2S 

24/195 

-51 

8 

09 

11 

7 

25 

28 

25/382 

-49 

9 

09 

12 

6 

20 

25 

26/855 

-47 

3 

09 

13 

a 

15 

19 

28/775 

-44 

5 

09 

15 

1 

10 

12 

31/530 

-39 

7 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun.  jri  V 


Sun 

s  zenith  distance 

Dale 

A.M. 

P.M. 

□ale 

A.M. 

• 

P.M. 

78.r 

75.r 

70.r 

60.0* 

• 

60.0* 

70.7- 

7S.7* 

TS.r 

78.r 

75.r 

7o.r 

60.0' 

60.0* 

70.r 

7s.r 

78.r 

ALBUQUERQUE, 

NV 

BLUE  HILL  OBSERVATORV.  \ 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

• 

1 . 67 

2.51 

3.35 

4 . 19 

4.89 

3  .92 

2.94 

1.96 

* 

1.96 

2.94 

1 .89 



1 

(  .64) 

(  .72) 

(  .84) 

CI. 02) 

(1.28) 









.72 

.78 

.92 

1.09 

1.28 









3 





.86 

1.02 

(1.25) 









C   .  72) 

(1.32) 

5 





(1.16) 

(1.34) 









.87 

.99 

1.  11 

1.35 

1.20 

1.05 

.93 

.86 

7 

.  84 

.90 

1.04 

1. 18 

1.39 

1.20 

.  93 

.86 

.81 

.87 

1.00 

1. 15 

1.33 

.78 

.85 

1.00 

1.13 

1.35 

1.  IS 

.93 

.82 

.74 

.78 

.88 

1.01 

1.15 

1.34 

NO  D, 

TA  RECE 

VED 

13  

.  77 

.84 

.94 

1.34 

14  

1.37 

16  

.98 

1. 15 

17  

.80 

.89 

1.01 

1.16 

1.37 

18 

(1.10) 

1.35 

1.02 

.92 

.86 

19  

.81 

.90 

1.01 

1.15 

1.35 

20  

.76 

.88 

1.04 

1. 18 

1.36 

23  

.72 

.81 

.95 

1.33 

1.  12 

.  75 

24  

25  

1.02 

1.  19 

1.37 

1.00 

1.15 

1.31 

27  

.77 

.86 

1.00 

1.15 

1.36 

28  

.79 

.90 

1.01 

1.16 

1.37 

1. 19 

1.05 

.93 

.82 

29  

.81 

.90 

1.02 

1.18 

1.38 

1. 18 

30  

.78 

.86 

.98 

1.13 

1.36 

(1.11) 

(  .81) 

(  .74) 

31  

.85 

.95 

1.07 

1.20 

1.39 

(1.21) 

(1.07) 

Aver- 

ages 

.79 

.78 

.99 

1.15 

1.35 

1.17 

1.01 

.91 

.82 

MADISON,  WI 

MAUNA  LOA 

OBSERVATORY,  HA 

Air  mass 

Air  mass 

4.69 

3.75 

2.81 

1.88 

1.88 

2.81 

3.75 

4.69 

3.34 

2.67 

2.01 

1.34 

1.34 

2.01 

2.67 

3.34 

1.31 

1.43 

6  

1.12 

1.20 

1.29 

1.41 

1.57 

1.43 

1.31 

1.23 

1. 16 

8  

1.34 

1.45 

1.53 

1.27 

1.20 

1. 12 

9  

1.24 

1.34 

1 .44 

1.53 

11  

13  

1.26 

1.34 

1.44 

1.50 

1. 19 

1.09 

1.01 

15  

1.39 

1.35 

1.24 

1.  13 

1.03 

18  

1.28 

1.38 

1.50 

1.32 

1.22 

1.  13 

1.05 

NO  d; 

TA  RECE 

VED 

19  

1.20 

1.29 

1.40 

1.50 

21  

1.35 

1.53 

22  

1.24 

1.33 

1.42 

23  

1.37 

1.46 

30  

1.29 

1.42 

1.  55 

1.40 

1.29 

1.20 

1. 13 

31  

1.22 

1.32 

1.42 

1.52 

1.40 

1.28 

1.19 

1.13 

Aver- 

ages 

1.  12 

1.23 

1.32 

1.42 

1.53 

1.38 

1.26 

1. 17 

1.09 

OMAHA,  NE 

TUCSON, 

\Z 

Air  mass 

Air  mass 

4.78 

3.82 

2.87 

1.91 

* 

1.91 

2.87 

3.82 

4.78 

4.64 

3.71 

2.78 

1.86 

1.86 

2.78 

3.71 

4.64 

1  

.31 

.42 

.57 

.80 

.94 

.78 

.66 

.55 

2  

.49 

.60 

.74 

.94 

1. 18 

4  

.95 

1.21 

1.06 

.83 

5  

.60 

.72 

.87 

1.05 

1.30 

1.  11 

.93 

.81 

.73 

6  

.70 

,.  80 

.94 

1.12 

1.33 

1.12 

.94 

.83 

.73 

7  

.77 

.88 

1.00 

1.15 

1.36 

1.  16 

1.01 

.88 

.  79 

8  

.72 

.83 

.95 

1. 12 

1.32 

1.12 

.96 

.87 

.  75 

9  

.82 

1.20 

.91 

10  

.51 

.68 

.93 

1.19 

NO  DAI 

A  RECEIV 

EB 

11  

.56 

.85 

1.05 

1.27 

12  

1.01 

14  

.59 

.72 

1.29 

15  

1.34 

1.13 

16  

.91 

1.09 

1.29 

.86 

17  

.83 

1.02 

1.24 

18  

.65 

.75 

.89 

19  

.  75 

.85 

.96 

1.11 

21  

.85 

.55 

22  

1.  10 

24  

1.  16 

1.00 

.88 

.79 

26  

.93 

1.09 

1.07 

27  

.66 

.77 

.90 

1.06 

1.27 

28  

.55 

.94 

29  

.71 

.82 

1.02 

1.22 

.98 

.82 

.68 

.56 

30  

1.21 

1.02 

.83 

.71 

31  

.83 

.64 

.55 

.47 

Aver- 

ages 

.62 

.70 

.85 

1.03 

1.26 

1.05 

.87 

.77 

.66 
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REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION         BY  STATES:  Dates  in  the  table  apply  to  the  period  24  hours  prior  to  time  of  ob- 

servat  ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.  (See  individual  CI ima tolog ical  Data  for  times 
of  observations) . 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,   using  a  ratio  of  1  inch  of  water  equivalent   to  every  10  Inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  oi*- the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1*C.   or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"  table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =    0.3048  meters 
"F.         -    9  X  *'C  +  32 
S 

1  inch  •    25.4  millimeters 

1  mile  per  hour  ■  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

STORM  SUMMARY: 

"  Includes  crop  damage. 

C  Crop  damage. 

*  No  occurrence  of  storms  or  unusual  weather  phenomena  reported. 
€  Includes  heavy  sleet  storm. 

tf  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

0  For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental  Data  Service,   NOAA,   monthly  pub- 
lication STORM  DATA. 

*  No  Storm  Data  Report  received  for  this  State. 
<>  Report  Incomplete. 


storm 

damages  are  placed  in  categories  varying  from  1  to  9  as  follows 

1 

Less  than  $50 

2 

$50  to  $500 

3 

$500  to  $5,000 

4 

$5,000  to  $50,000 

5 

$50,000  to  $500,000 

6 

$500,000  to  $5  Million 

7 

$5  Million  to  $50  Million 

8 

$50  Million  to  $500  Million 

9 

$500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1/  Flooding  continued  at  the  end  of  the  month. 
NA       Not  available. 

FLOOD  STAGE  DATA: 


#  Highest  Stage  Observed 

1_/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

"E  Estimated 

P  Provisional  (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawin^onde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of   temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it  is  possible  for   temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
United  to  those  observations  with  temperatures  warmer  than  -40''C.     Observations  of  wind  speed  and  direction  are  sometimes  lost  due  to 
limiting  angles,    i.e.,   elevation  angles   less  than  6'^   above  the  horizon,  or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at  the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,   they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes ;  dynamic  height  (geopotential)  in  units  of  .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

•        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+        Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t        Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,  due  to  the  lesser  number  of  Dew  Point  observations 
at  the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.   8,   No.   2,   page  63,  of  this  publication. 


() 

Clouds  Present 

DM 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

• 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

HS 

Slight  Haze 

M 

Moderate  Haze-indeter- 

BD 

Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

BN 

Blowing  Sand 

CF 

Ground  Fog 

K 

Smoke 

N 

Sand 

D 

Dust 

H 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

NET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming  minus  the  total  outgoing  radiation  of  all  wave  lengths. 

l*hese  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp ,   Station .     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,   National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,   National  Weather  Service. 


-  32  . 


DESCRIPTION  OF  CHARTS 


CHART  I.  A.   NORMAL  DAILY  AVERAGE  TEM- 
PERATURE (°F.     1941-70)  FOR  MONTH.  B. 
TEMPERATURE  DEPARTURE  FROM  30-YEAR  MEAN 
(°F.     1941-70)  FOR  MONTH.     Chart  I-A  is 
reproduced  from  monthly  normals  maps 
prepared  at  the  National  Climatic  Cen- 
ter.    Chart  I-B  is  a  reproduction  of 
monthly  chart  appearing  in  "Weekly  Wea- 
ther and  Crop  Bulletin,"  a  publication 
of  Environmental  Data  Service. 

CHART  II.  A.  TOTAL  PRECIPITATION.  Chart 
II.  A.   is  a  reproduction  of  monthly 
chart  appearing  in  "Weekly  Weather  and 
Crop  Bulletin." 

CHART  II.   B.   PERCENTAGE  OF  NORMAL  PRE- 
CIPITATION.    Chart  II.  B.   is  a  repro- 
duction of  monthly  chart  appearing  in 
"Weekly  Weather  and  Crop  Bulletin." 


CHART  III.  TRACKS  OF  CENTERS  OF 
ANTICYCLONES  AT  SEA  LEVEL. 

CHART  IV.  TRACKS  OF  CENTERS  OF  CYCLONES 
AT  SEA  LEVEL.     Centers  which  can  be 
identified  for  24  hours  or  more  are 
tracked  in  these  charts.  Semi-perma- 
nent features  such  as  the  Great  Basin 
and  Pacific  Highs  and  Colorado  and 
Mexico  Lows  are  not  shown.     The  7:00 
a.m.,  e.s.t.,  positions  are  shown  by 
open  circles,  with  the  intermediate 
positions  at  6-hour  intervals  shown 
by  X's.     The  date  is  given  above  the 
circle  and  the  central  pressure  to 
whole  millibars  below.     A  dashed  track 
indicates  a  regeneration  rather  than 
actual  movement  to  the  next  position. 
Squares  indicate  position  of  station- 
ary center  for  period  shown  beside  it. 
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chart  1.  A.   Normal  Daily  Average  Temperature  (**F.  1941-70),  July 
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CLIMATOLOGICAL  DATA 

NATIONAL  SUMMARY 
AUGUST  1977 
GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Lyle  Denny,  Climatologist 
Environmental  Data  Service,  NOAA 


HIGHLIGHTS:     August  was  a  month  of  healthy  amounts  of 
rain  in  key  agricultural  areas.     Many  States  in  the 
Corn  Belt  and  Plains  growing  sections  received  much 
more  rain  than  normal  for  the  time  of  year.  Although 
temperatures  were  2  to  4°  cooler  than  normal  in  these 
same  regions,  crops  flourished. 

The  East  and  West  Coasts  experienced  above  normal 
temperatures,  while  along  the  northern  tier,  from 
Montana  to  New  York,  readings  dipped  2  to  8°  below 
normal . 

Typical  August  weather  was  marked  by  many  thunder- 
storms in  the  first  week.     The  first  day  of  the  month 
brought  heavy  rains  to  the  eastern  States;  Talla- 
hassee, FL,  and  Columbia,  SC,  recorded  2  inches  while 
Philadelphia  was  drenched  by  A  inches.     The  remainder 
of  the  initial  week  brought  record-tying  temperatures, 
low  and  high.     Palm  Springs,  CA,  notched  117°,  and 
32°  was  recorded  in  northeastern  Minnesota.     One  day 
was  highlighted  by  five  tornadoes — three  in  Illinois 
and  one  each  in  Missouri  and  Florida.     At  the  week's 
end,  Atwater,  OH,  was  inundated  by  8  inches  of  rain. 

The  second  week  of  August  was  noted  by  ample  precipi- 
tation in  the  Corn  Belt  and  parched  northwestern 
Virginia.     The  Pacific  Northwest  was  under  the  spell 
of  a  heat  wave  when  the  northern  Plains  were  near 
freezing,  showing  9  to  13°  below  normal. 

Central  Iowa  was  especially  hard  hit  by  3  to  7  inches 
on  the  8th.     More  than  2  inches  of  rain  hit  a  variety 
of  sections  throughout  the  Nation  including  southern 
Florida,  western  New  York,  the  central  Kansas-Okla- 
homa border,  and  most  of  Kentucky.     Nearly  the  entire 


West  Coast  remained  dry  as  did  western  Texas  and  cen- 
tral Georgia. 

The  month's  third  week  carried  the  new  season's  first 
hurricane,  Doreen,  which  pushed  heavy  precipitation 
into  southern  California  and  parts  of  the  Southwest.  ■ 
Portions  of  the  Corn  Belt,  once  again,  received  heavy 
rain  alleviating  some  of  the  dry  soil  moisture  con- 
ditions; 6  to  8  inches  fell  on  some  Iowa  points. 
Sections  along  the  Gulf  and  middle  Atlantic  Coasts, 
middle  Mississippi  Valley,  and  central  Plains  were 
soaked.     Temperatures  ran  below  normal  in  most  of 
the  country  except  west  of  the  Rockies  and  the  iso- 
lated locales  of  western  Texas,  southern  Florida, 
the  upper  South,  and  the  Louisiana  Delta. 

August's  fourth  week  saw  relief  from  the  heat  in  the 
Pacific  Northwest  that  had  reached  into  the  100 's 
for  several  days.     A  winterlike  cold  front  produced 
large  amounts  of  rain  well  ahead  of  the  traditional 
rainy  season.     The  central  Plains  and,  again,  Iowa 
were  awash  with  heavy  rain.     Other  areas  of  heavy 
precipitation  included  the  southern  parts  of  Illinois, 
Indiana,  and  Louisiana;  central  Georgia  to  the  South 
Carolina  coast;  and  the  upper  midwest. 

Several  stations  set  precipitation  records  for  the 
month — Baton  Rouge,  Des  Moines,  and  Buffalo  among 
them. 

The  month  closed  with  ominous  threats  from  Hurricanes 
Anita  and  Babe,  but  little  damage  resulted. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION     BY  STATES 


AUGUST  1977 


Temperature 

Precipitation 

STATE 

Monthly  extremes 

Monthly  extremes 

Station 

1 

2 

• 

Q 

Station 

S 
* 

a 

Q 

Station 

Greatest 

Station 

Least 

'p 

-F 

In. 

In. 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Muscle  Shoals  FAA  AP 
2  Stations 
2  Stations 
Hector 

Death  Valley 

102 
93 
118 
105 
124 

7 
20. 
2+ 
9 
2 

Falkville  1  E 
4  Stations 
Fort  Valley 
Huntsville 
2  Stations 

56 
17 
33 
53 
21 

19 

28+ 

29 

2 

8 

Brewton  3  SSE 

Mac  Leod  Harbor 

Palisade  Ranger  Station 

Greers  Ferry  Dam 

Mt.  San  Jacinto  w  S  Park 

14  .69 
22.97 
9.69 
9.50 
7.63 

Wadley 

St.   Paul  Island  WSO  AP 
3  Stations 
Mount  Ida  3  SE 
109  Stations 

.52 
.  17 
.00 
.24 
.00 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

2  Stations 
Havtford  WSO  AP 
Dover 
Perry 

Calhoun  Exp  Station 

104 
96 

102 
98 

100 

3 
28 
6 
7+ 
6 

Climax 
Coventry 
Georeetown  5  SW 
Smith  Creek 

Blairsville  Exp  Stations 

23 
37 
47 
63 
50 

21 
21 
26 
10 
19 

Bonny  Lake 

Falls  Village 

Newark  University  Farm 

Steinhatchee  6  ENE 

Folkston  9  SW 

5.89 
5.52 
7.85 
19.59 
12.14 

Gateway  1  SW 

Shuttle  Meadow  Reservoir 

Middletown   1  WSW 

Melbourne 

Lumpkin  2  SE 

.42 
1.83 
3.01 
2.94 
1.17 

Hawaii 
Idaho 
I llinois 
Indiana 
Iowa 

2  Stations 

Brownlee  Dam 

Du  Quoin  4  SE 

5  Stations 

Des  Moines  WSFO  AP 

95 
108 
99 
95 
96 

18+ 
21 

8 
31+ 

3 

Mauna  Loa  Slope  Obs. 

2  Stations 
Marengo 
Angola 

3  Stations 

33 
24 
39 
37 
40 

10 
31+ 
25 
19 
18 

Hilo  Country  Club  86.6 

Island  Park  Dam 

Rantoul 

Delphi  3  NNE 

Sidney 

26.86 
3.59 
12.82 
11.35 
16.63 

8  Stations 
Picabo 

Effingham  3  W 
Ogden  Dunes 
Merrill  4  WSW 

.  00 
.  14 
2.87 
2.94 
1.25 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

2  Stations 

Gilbertsville  KY  Dam 

3  Stations 
Saco 

5  Stations 

105 
100 
100 
96 
99 

9+ 

8 
17+ 
28 
12+ 

Atwood 

Warsaw  Markland  Dam 
Ashland  2  S 
Clayton  Lake  2 
Oakland  1  SE 

47 
47 
60 
33 
41 

29 
21 

3+ 
26 
25+ 

Salina  FAA  AP 
Campbellsville  2  SSW 
Pine  Grove  Fire  Tower 
Rangeley 
Unionville 

13.75 
14.34 
19.33 
7.37 
5.81 

Syracuse  2  W 
Elkton  2  S 
Monroe  FAA  AP 
West  Buxton  2  NNW 
Beltsville 

1.84 
1.59 
1.46 
2.  14 
2.06 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Chester  2 

4  Stations 
Winona 

5  Stations 
Cole  Camp  9  SE 

98 
94 
93 
99 
105 

29 
28+ 
28 

31+ 
9 

Chester  2 
2  Stations 
Tower  3  S 
2  Stations 
Berryman  6  NW 

33 
26 
22 
55 
47 

21+ 
24+ 
24 

4+ 

2 

Lanes boro 

Harbor  Beach  3  NW 

Minn-St.   Paul  WSO  AP 

Vancleave 

Bethany 

7.27 
9. 14 
9.31 
12.85 
14.07 

Westf ield 
Lansing  WSO  AP 
Theilman 

Brooksville  Exp.  Station 
Troy 

1  .  74 
1.60 
1.38 
.  15 
1.42 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey 

2  Stations 

3  Stations 
2  Stations 
Concord  WSO  AP 
Hammonton  2  NNE 

103 
100 
115 
98 
97 

19 
27^ 

3+ 
29 

7 

Ovando  9  SSE 

2  Stations 

Mountain  City  Ranger  Sta, 
Mount  Washington 

3  Stations 

25 
36 
26 
30 
40 

28 

28+ 

31 

19 

25+ 

East  Glacier 
Nebraska  City 
Adaven 

Dixville  Notch 
Moorestown 

5.85 
13.78 
4.89 
8.89 
10.  13 

Dillon  Airport 
Scottsblulf  WSO  AP 
3  Stations 
Deering 
Jersey  City 

.28 
.63 
.00 
2.  13 
2.31 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

2  Stations 
Salem 

Elizabeth  City 
Drake  9  NE 

Cin  Muni-Lunken  Field 

107 
99 

102 
93 
95 

23+ 
30 

9 

9 
31 

Eagle  Nest 
Old  Forge 

Grandfather  Mountain 
Towner  2  NE 
Fredericktown  4  S 

32 
33 
47 
28 
37 

28 
25 
22 
17 
25 

House 

South  Wales  Emery  Park 
Fort  Bragg  Water  Plant 
Ashley 
Chardon 

11.02 
12.11 
12.34 
3.93 
11.22 

Ochoa 
Salem 

Reidsville  2  NW 
Sherwood  3  N 
Delaware  Dam 

.00 
1.28 
1.46 

.63 
1.80 

Oklahoma 
Oregon 
Pennsylvania 
Puerto  Rico 
Rhode  Island 

3  Stations 
Riddle 

Donegal  2  NW 
Magueyes  Island 
Providence  WSO  AP 

106 
110 
98 
97 
91 

16 
17 
29 

2af 

28+ 

Hooker  2  SW 

Seneca 

2  Stations 

Cerro  Maravilla 

Kingston 

54 
25 
33 
58 
42 

11 
31 
25+ 
7 

21+ 

Waynoka 

Nehalem  9  NE 

Erie  WSO  AP 

Rio  Grande  El  Verde 

Newport 

10.57 
7. 17 
11.06 

20.  75 
5.38 

Konawa 

Klamath  Falls  2  SSW 
Harrisburg  FAA  AP 
Magueyes  Island 
Pi-ovidence  WSO  AP 

1.  18 
.  17 
.93 

1.42 

2.  12 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

3  Stations 
2  Stations 
2  Stations 

4  Stations 
Saint  George 

99 
98 
100 
110 
110 

11+ 
24+ 
11+ 
24+ 
2 

Saluda 

Ralph 

Oneida 

Perryton  5  NNE 
2  Stations 

53 
32 
49 
55 
28 

22 
11 
20 
11 
31 

Edisto  Island  1  WNW 
Alexandria 
Rogersville  1  NE 
Center 

Logan  5  SW  Exp.  Farm 

15.69 
7.07 
8.89 

11.03 
5.30 

Lockhart 
Eagle  Butte 
2  Stations 
4  Stations 
Soldier  Summit 

1.84 
.87 

1.41 
.00 
.  11 

Vermont 
Virginia 
Virgin  Islands 
Washington 
West  Virginia 

Vernon 
3  Stations 
Frenchmans  Bay 
3  Stations 

Cacapon  State  Park  2 

95 
103 

95 
110 

98 

30 
13+ 
17 
17 
7 

4  Stations 
4  Stations 
Cruz  Bay 
Lake  Keechelus 
Canaan  Valley 

36 
45 
67 
30 
35 

26+ 
26+ 
26 
31 
20 

Danville 

John  W  Flannagan  Lake 

Fountain 

Baring 

West  Logan 

9.73 
8.56 
5.36 
8.40 
12.81 

Ludlow 

Randolph  5  NNE 
Charlotte  Amalie  2 
Chelan 

Wellsburg  Water  Trtmt  PI 

2.09 
1,53 
1.73 
.25 
1.75 

Wisconsin 
Wyoming 

Oshkosh 

Sheridan  Field  Station 

94 
97 

27 
25 

Jump  River  5  E 
Alta  1  NNW 

24 

20 

24 
31 

Bloomer 
Gillette  2  E 

10.42 
3.96 

Breed 
Tennyson 

1.48 
.  15 
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MAMCCICl  n 

24 

33 

10 

GREEN  BAY 

64 

67 

76 

COLORADO 

UclKUIl  nfeiRU 

17 

18 

21 

29 

32 

23 

LA  CROSSE 

40 

41 

27 

ALAMOSA 

51 

70 

151 

FLINT 

35 

42 

50 

YOUNGSTOWN 

28 

37 

31 

MADISON 

95 

101 

53 

COLORADO  SPRINGS 

22 

24 

GRAND  RAP IDs 

48 

51 

35 

UTI  u  A  1 1  ^  e  e 

47 

55 

51 

DENVER 

14 

16 

^0 

uni  iruTHM  1  Ave 

134 

163 

153 

nv I  A unu A 

GRAND  JUNCTION 

1 

1 

0 

LANSING 

50 

57 

36 

OKLAHOMA  CITY 

0 

0 

0 

WYOMING 

PUEBLO 

4 

4 

MADflllcTTC  IJ 

MUSK  E  GON 

126 
54 

176 
61 

139 
52 

TULSA 

0 

0 

0 

CASPER 
CHFYENNE 

51 
74 

54 
95 

30 
53 

CONNECTICUT 

CArll  T     CTC  MADtC 

246 

357 

221 

OREGON 

LANDER 

50 

52 

23 

RR I DGEPORT 

3 

7 

A  CTnB  T  A 

82 

272 

314 

SHERIDAN 

73 

65 

S9 

HARTFORD 

8 

9 

ouluth 

196 

242 

171 

BURNS  U 
EUGENE 

86 

20 

133 
86 

98 
92 

DELAWARE 

INTERNATIONAL  PaLLS 

246 

280 

178 

MEDFORO 

4 

18 

32 

W I LM I NGTON 

1 

1 

0 

H I NNE APQL  I  S 
ROCHE  STeR 

35 
60 

35 
61 

32 
56 

PENDLETON 
PORTLAND 

35 
19 

55 
59 

l9 
104 

OIST.OF  COLUMBIA 

c  T  r  1  nl  In 

90 

96 

55 

SALEM 

23 

80 

96 

u&cmtn^Tdkj  nut  1  cc 

2 

3 

0 

SEXTON  SUMMIT  R 

74 

200 

212 

0 

0 

MISSISSIPPI 

r  LUR IDA 

J acksqn 

0 

0 

0 

PENNSYLVANIA 

MER  I  Dl An 

0 

0 

0 

allentohn 

10 

10 

6 

AP P A L Ac  H I C OL A  U 

0 

0 

0 

ERIE 

51 

60 

67 

DAVTONA  BEACH 

0 

0 

nISSO'-'RI 

HARRIS6URG 

5 

5 

0 

FORT  MYERS 

0 

0 

0 

CDLU*^8lA  REGIONAL 

0 

0 

0 

PHILADELPHIA 

C 

0 

0 

JACKSONVILLE 

0 

0 

VAkiCAc     r  t  TV 

0 

0 

0 

P  ITTSBURGH 

41 

S2 

23 

KEY  WEST 

0 

0 

J? 

0 

0 

5 

DTTTCQiloru  II 

7 

9 

6 

LAKELAND  U 

0 

0 

0 

0 

0 

C/"  O  A  MTnM 

5  (,  K  A  N  1  UN 

37 

51 

25 

MIAMI 

0 

0 

S  PR  I NG^ I E L 0 

0 

0 

6 

UTI  1  TAMcQnDT 

15 

19 

14 

ORLANDP 

0 

0 

PENSACOLA 

0 

0 

_ 

MONTANA 

RHODE  ISLAND 

TALLAHASSEE 

0 

0 

6  I L L  1  NGS 

59 

59 

25 

BLOCK  ISLAND 

3 

3 

20 

TAMPA 

0 

0 

Q 

GL  A$GOW 

140 

172 

45 

DDnv/TnCMrc 
KMJVlUtNLt 

6 

6 

10 

WEST  Palm  Beach 

0 

0 

CO  CAT     C  A  1  1  C 

119 

156 

GEORGIA 

HAVRE 

95 

US 

58 

SOUTH  CAROLINA 

HELENA 

92 

144 

90 

CHARLESTON 

0 

0 

0 

ATHENS 

0 

0 

0 

KALISPELL 

97 

182 

198 

CHARLESTON  U 

0 

0 

0 

ATLANTA 

0 

0 

0 

MILES  CITY 

56 

58 

25 

COLUMBIA 

0 

0 

0 

AUGUSTA 

0 

0 

0 

MISSOULA 

76 

135 

no 

GRNVLLE.SPRTNBRG 

0 

0 

0 

COLUMBUS 

0 

0 

0 

MACON 

0 

0 

0 

SOUTH  DAKOTA 

ROME 

0 

0 

0 

ABERDEEN 

59 

41 

33 

SAVANNAH 

0 

0 

0 

HURON 

RAPID  CITY 
SIOUX  FALLS 

27 
48 
22 

27 
49 
22 

22 
30 
28 
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COOLING  DEGREE  DAYS 


C»    4  Jit 

otdi6  And  siAaon 

Cuirant 
season 

Normals  January 
through  this  month 

otate  and  station 

Cunent 
season 

otate  and  station 

Cunent 
season 

State  and  stabon 

Cuirant 
season 

This  month 

Period  January 
through  this  month 

This  month 

Period  January 

,  Normals  January 
1  through  this  month 

Hiis  month 

Period  January 
through  this  month 

Nonnals  January 
tlirough  this  monih 

Hiis  month 

Period  January 
through  this  month 

Normals  January 
through  this  month 

hAhai  I 

1976 

NEe"ASK4 

SOUTH  C4R0LINA 

5J7 

I9l7 

U7i 

HILO 

*15 

2529 

GRAND  ISLAND 

214 

1026 

936 

CHARLESTON 

518 

2024 

165* 

HUNT5VTLLE 

477 

l7o7 

I486 

HONOLULU 

541 

3156 

27l3 

LINCOLN 

231 

I  l59 

1032 

CHARLESTON  u 

541 

2200 

183* 

M01ILE 

576 

2241 

201* 

K4HULUI 

4  76 

2633 

24g4 

NORFOLK 

17* 

961 

646 

COLUMBIA 

429 

le-iB 

17C6 

523 

2089 

178* 

LIHUE 

469 

26?2 

2385 

NORTH  PLATTE 

149 

656 

742 

CRNVLLE-SPRTNRRG 

431 

1615 

1320 

OMAt-A 

1B9 

1093 

85* 

lOAHp 

SCOTTSBLUFF 

19* 

855 

620 

SOUTH  04KnT4 

ANrHnRAGf- 

J 

11 

0 

BOISE 

306 

761 

636 

VALENT INE 

116 

675 

685 

ABERDEEN 

67 

561 

538 

60 

60 

l» 

LEWISTCN 

410 

963 

584 

HURON 

113 

751 

67) 

0 

0 

0 

POCATELLU 

164 

46* 

413 

NEVADA 

RAPID  CITY 

85 

523 

596 

■(tTsR  ISLSNU 

0 

0 

0 

ELKC 

216 

586 

316 

SnUX  FALLS 

123 

814 

67] 

6 

8 

0 

ILLINOIS 

ELY 

7* 

lf4 

191 

«ETIL6« 

36 

90 

17 

CAIRO  U 

441 

1893 

1530 

L4S  VEGAS 

7R1 

2643 

2346 

TENNESSEE 

B  IC  OEl  TA 

99 

6S 

34 

CHIC»Cn  u  HaRE 

229 

1032 

601 

RENO 

167 

468 

3o5 

6RIST0L 

309 

1044 

936 

COLO  8AV 

0 

0 

0 

CHICAGO  HiOwaY 

225 

1133 

62? 

WINNEMUCCA 

2*5 

714 

38? 

CHATTANOOGA 

532 

1757 

1366 

54 

98 

52 

HOLINE 

l99 

995 

610 

KNOXVILLF 

4*0 

1504 

1313 

1 

5 

4 

i  PEORIA 

209 

1022 

66'> 

NEW  HAMPSHIRE 

MfMPMl 5 

551 

2l94 

168* 

0 

0 

0 

iROCKFoPD 

138 

799 

655 

CONCORD 

156 

450 

332 

NASHVILLE 

458 

1710 

1421 

JUMEAU 

I 

1 

0 

jSPRINOFlFLO 

251 

1234 

9fa  I 

MT  WASHINGTON  OBS 

0 

0 

0 

04<  RIDGE 

324 

1066 

116(1 

KING  S«L^-U^ 

0 

0 

n 

0 

0 

0 

[rOIANA 

NEW  JERSEY 

TEXAS 

KOTZFBI'E 

I 

19 

0 

EVANSVILLE 

376 

1525 

1162 

ATLANTIC  CITY 

375 

841 

766 

4BILENE 

579 

1966 

2OCI 

19 

36 

l» 

FORT  WAYNE 

197 

920 

664 

4TL4NTIC  CITY  U 

355 

877 

7o» 

AMARILl 0 

389 

139l 

1233 

NOME 

10 

21 

0 

INOISN»P.lLlS 

206 

U"2 

859 

'IEW4RK 

3?1 

1061 

695 

AUST IN 

681 

2295 

226i 

5T.  PfiL  1SL4NU 

0 

0 

0 

! SOUTH  PfNO 

173 

9)8 

62' 

TRENTON  U 

312 

10O9 

953 

BROWNSVILLE 

658 

2789 

2834 

TALK?ETNi 

2 

8 

6 

CORPUS  CHRI5TI 

677 

26o6 

2596 

UN4L4KI EFT 

13 

22 

0 

lOWA 

NEW  MEXICO 

DALLAS   FT  WqRTH 

626 

2392 

?054 

0 

0 

0 

BURLINGTON 

186 

10*0 

892 

4LBUOUER0UE 

392 

1167 

11*9 

DEL  RI3 

733 

245o 

2659 

ViKUTtT 

0 

0 

0 

0|S  HOINfS 

232 

1255 

637 

CLAYTON 

256 

655 

686 

FL  PASO 

552 

1617 

l76i 

0U6UQUE 

96 

655 

56* 

POSWELL 

56* 

1974 

135* 

G4LVEST0N 

555 

2131 

2214 

SIOUX  CITY 

152 

807 

656 

HQJSTDM  InTeRCO-J 

565 

2041 

22C7 

»La&ST«f F 

*1 

l7l 

134 

HATe«LDU 

92 

650 

630 

NEW  YORK 

LUBBOC< 

455 

1612 

1421 

OHfifeNly 

907 

3330 

2678 

ALBANY 

1*6 

521 

532 

MIDLAND 

638 

2133 

1828 

669 

2293 

2148 

KANSAS 

BINCHAMTON 

ll5 

401 

3*1 

PO'T  4"THUR 

621 

2392 

2146 

WIHSLOW 

377 

10H9 

1035 

CONC^RP I  A 

260 

1229 

U32 

BUFF4L0 

142 

526 

40l 

54N  ANGELO 

662 

2212 

2194 

VUMA 

e«9 

3028 

3120 

DORGF  CITY 

396 

1598 

122' 

NEW   YORK  U 

338 

1104 

923 

SAN  ANTONIO 

618 

2  204 

2336 

GDODLAND 

l99 

7Ri 

629 

NEW   YORK  KE'JNEDY 

266 

759 

751 

VICTORIA 

625 

23*7 

2382 

4KKANS4S 

TOPEKA 

360 

13*0 

1180 

NEW   YORK    L4  GUARDl* 

311 

967 

9l5 

WACO 

719 

2553 

225? 

fpoT  S"ITH 

5j8 

1852 

1669 

WICHITA 

404 

l563 

1*29 

ROCHESTER 

16* 

611 

486 

WICHITA  Falls 

57o 

2o'l 

2122 

LITTLE  R3C» 

482 

1835 

I608 

SYRACUSE 

138 

*7l 

497 

KENTUCKY 

UTAH 

CatlF-RNIA 

COVINGTun 

285 

1044 

935 

NORTH  C4K0L1NA 

MILFORO 

249 

655 

626 

lAKEISFIELf! 

635 

2103 

1711 

lehimgtdn 

337 

1269 

102* 

4SHEVILLE 

279 

853 

756 

SALT  LAKE  City 

326 

965 

817 

376 

1055 

90J 

LOUISVILLE 

396 

1454 

1063 

CAPt   HAT7ERAS  R 

*53 

1484 

120.1 

SLUE  CaNYOK 

16S 

420 

257 

CHaRLQTTE 

465 

1572 

1326 

VERMONT 

FUBEKA  U 

0 

0 

n 

LOUISIANA 

GREENSBORO 

417 

1*03 

11*7 

8U«L INGTON 

138 

*60 

376 

FRFS'JP 

494 

15"5 

1336 

ALEXANDRIA 

532 

2214 

175* 

BALE ICH 

4  1* 

1412 

1177 

LONG  BFACH 

360 

829 

644 

BATON  Rouge 

513 

2150 

2025 

WILMINGTON 

4»7 

1807 

1578 

VIRGINIA 

LOS  ANr.ELES 

193 

354 

375 

LAKE  CHAKLES 

514 

2066 

2106 

LYNCHBURG 

349 

1129 

957 

LOS  SNr.ELES  U 

334 

852 

765 

NEW  ORLE'NS 

532 

2276 

207" 

NORTH  D4KC1TA 

NORFOL' 

502 

1537 

ll9o 

MT    SMASTA  R 

144 

354 

255 

Sh«evepo«t 

479 

1895 

200' 

BISMARCK 

25 

356 

460 

RICHMOND 

*67 

1*7* 

1155 

naKLANn 

99 

ld8 

7o 

f  ARon 

23 

479 

452 

ROANOKE 

40r 

1266 

696 

RE"  BllFF 

548 

I7l5 

1513 

MAINE 

"ILLISTON 

30 

404 

397 

WALLOPS  ISLAND 

392 

10''2 

919 

SAcaaMcNTD 

264 

835 

911 

CAR IRqU 

77 

222 

128 

<ano»E»G  R 

263 

664 

630 

Portland 

109 

269 

241 

OHIO 

WASHINGTON 

SAN  nIFGO 

256 

521 

466 

4KRCN 

223 

671 

566 

0LYMPI4 

67 

108 

95 

SAM  FRANCISCO 

^6 

66 

56 

MARYLiNO 

CINCINNATI   ABBE  OB 

308 

1208 

1027 

OUILI  AYUTg 

15 

17 

6 

SAN   FRf NC ISCO  U 

17 

16 

5 

BALTlnnnE 

401 

1228 

962 

CLEVELAND 

175 

610 

544 

SEATTLE 

144 

l7* 

166 

samta  ma^ia 

40 

64 

45 

COLUMBUS 

2*2 

927 

719 

SE'TTLE-TACOMA 

1'8 

228 

121 

STOCKTnN 

436 

1339 

lOO" 

MASSACHUSETTS 

OAYTON  U 

255 

10*3 

»21 

SPOKANE 

254 

472 

354 

BLUE  HILL  OBS  R 

204 

538 

424 

MANSFIELD 

190 

663 

7l7 

STAMPEDE  P4SS  R 

88 

101 

16 

CnlnRAOO 

BOSTON 

272 

816 

600 

TOLEDO 

167 

707 

615 

WALLA    WALLA  U 

415 

925 

767 

ALAHnSA 

25 

63 

88 

WORCESTER 

150 

393 

363 

YQUNCSTOWN 

171 

615 

469 

YA<IMA 

319 

635 

443 

COlQRInO  SPRINGS 

1*2 

449 

423 

flENVFR 

162 

706 

566 

MICHIGAN 

0KL4H0M4 

WEST  InOIFS 

GRAND  JUNCTION 

420 

1402 

1003 

ALPENA 

48 

248 

208 

OKLAHOMA  CITY 

1,0  ^ 

I7l7 

1556 

SAN   JUAN  P.R. 

502 

363o 

3238 

PUCBLU 

293 

1030 

880 

DETROIT 

238 

947 

666 

TULSA 

575 

1969 

1612 

DETROIT  heTRO 

198 

779 

593 

WEST  VIRGINIA 

CONNECTICUT 

FLINT 

140 

594 

405 

OREGON 

BECKLEY 

169 

5?e 

433 

"RIOGEFJRT 

290 

633 

642 

GRAND  Radios 

143 

670 

533 

AST0»I4 

18 

18 

13 

CHARLESTON 

277 

103l 

915 

H4»TFO»0 

259 

816 

544 

HOUGHTON  L'KE 

50 

349 

242 

BURNS  U 

21* 

*2* 

267 

FL<INS 

l''2 

39p 

355 

LANSING 

162 

663 

495 

FUCENE 

177 

2  39 

?10 

HUNTINGTON 

330 

119* 

951 

DFLAWARE 

MARUUgTTE  U 

35 

229 

21)9 

MEOFORD 

352 

760 

491 

PARKFRS6URG  U 

286 

102* 

9C7 

wiL«INr.Tr,N 

328 

949 

661 

MUSKEGON 

11' 

492 

431 

PENDLETON 

348 

709 

589 

SAULT  5TE  MABIF 

13 

66 

139 

P0RTL4ND 

233 

365 

765 

WISCONSIN 

OtST.DF  COLUMBIA 

SALEM 

167 

256 

20' 

GREEN  RAY 

87 

529 

376 

WASHINGTON  0UI.LE5 

357 

961 

631 

MINNESOTA 

SEXTON  SUMMIT  R 

212 

2"0 

IP 

LA  CROSSF 

lOo 

743 

649 

HASMINGTTN  NATIONAL 

434 

1455 

1204 

duluth 

6 

122 

176 

MADISON 

88 

612 

440 

INTERNATIONAL  FALLS 

4 

167 

176 

PACIFIC  AREA 

MILWAUKEE 

122 

544 

421 

flo»iia 

HINNEAPOL  IS 

76 

672 

555 

GUAM  T4GUAC  R 

474 

3355 

3312 

ARPALArMICCLA  U 

405 

1920 

1998 

ROCHESTf" 

66 

522 

453 

JOHNSTON 

570 

3359 

33o5 

WYOMING 

DAVTONA  REACH 

554 

23l8 

2o77 

ST  CLDUO 

44 

422 

414 

KORO"  R 

5o9 

4144 

3974 

CASPER 

92 

4*0 

418 

»D»T  HVERS 

5?1 

2303 

2578 

KWAJALEIN 

564 

4163 

4084 

CHFYENNE 

38 

223 

306 

JACHSON'VILLE 

531 

2067 

19*4 

MISSISSIPPI 

MAJURO 

510 

39l7 

3922 

LANDER 

67 

3'6 

356 

KEY  "EST 

567 

3097 

3166 

JACKSON 

534 

2059 

l660 

PAGO  P»GO 

445 

36*3 

35*7 

SHERIDAN 

48 

300 

414 

LAKELAND  U 

527 

2456 

2365 

MSR  IPIAn 

554 

1978 

iBin 

PONAPE  R 

672 

4o94 

3770 

HIAKI 

574 

Z8]4 

2752 

TRUK   MOEN  ISL4N0 

5?9 

41*2 

39i5 

HRLANDn 

5>  1 

MISSOURI 

JAKE 

53* 

3552 

3536 

RENSACPLA 

464 

2029 

2o7J 

COLU-BIA  REGIONAL 

377 

12*2 

109« 

YAP  » 

*93 

3927 

39jB 

TALLAHASSEE 

4'4 

1944 

1»75 

KANSAS  CITY 

296 

1245 

1227 

TAHRA 

5*5 

24''4 

2402 

ST  jnsFPH 

292 

1275 

1165 

PENNSYLVANIA 

WIST  RALv  BEACH 

548 

2630 

25TT 

ST  LOUIS 

3*0 

1*73 

1261 

4LLENT0WN 

263 

865 

690 

SPRlNCFiELO 

449 

1*39 

1177 

ERIE 

121 

405 

340 

GFDRCIA 

HARRIS6URG 

297 

909 

906 

ATHENS 

417 

1651 

1430 

MONTANA 

PHIL4DELPHIA 

355 

1053 

960 

ATLANTA 

403 

1451 

1305 

BILLINGS 

102 

511 

460 

PITTSBURGH 

1*1 

547 

576 

AU'-USTA 

4*5 

1841 

1*35 

CLASCO* 

29 

31J 

*09 

SCBANTON 

162 

504 

54' 

f  OLU-S'IS 

532 

2109 

1729 

GREAT  Falls 

46 

273 

303 

WILLI4MSPDRT 

241 

738 

626 

HACQN 

512 

2062 

l"57 

HAVRE 

62 

357 

369 

»0»t 

461 

16^5 

1136 

HELE''A 

54 

212 

237 

RHODE  ISLAND 

SAVANNAH 

508 

2090 

163* 

KALISPELL 

62 

129 

10" 

BLOCK  1SL4N0 

193 

426 

31* 

MILES  CITY 

90 

652 

682 

PROVIDENCE 

260 

736 

487 

MISSOULA 

163 

292 

176 
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STORM  SUMMARY 


AUGUST  1977 


TORNADOES 


HAILSTORMS 


WINDSTORMS 


@HEAVY  SNOWSTORMS 
AND  BLIZZARDS 


ICE  STORMS 


<?  ALL  OTHER 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Hawaii 
Idaho 
I llinois 
I  n*liana 
Iowa 

Kansas 
Kentucky 
Louisiana 
Maine 

Maryland  &  DC 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

Oklahoma 
Oregon 
Pacific 
Pennsylvania 
Puerto  Rico 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

Utah 
Vermont 
Virginia 
Virgin  Islands 
Washington 

West  Virginia 

Wisconsin 

Wyoming 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


AUGUST  1977 

Herbert  J.  Thompson,  Office  of  Hydrology 


Several  severe  flash  flood  events  occurred  during  the 
month.     The  most  serious  of  which  was  August  15-17  in 
the  Imperial  Valley  of  California  and  resulted  from 
rainfall  associated  with  Hurricane  "Doreen."  Losses 
exceeded  $17  million.     Urban  and  flash  flooding  in 
the  Minneapolis-St .  Paul  metropolitan  area  caused 
losses  of  $6  million  August  30-31,  and  serious  flash 
flooding  also  struck  the  Tug  Fork  and  Guyandotte 
River  Basins  in  West  Virginia.     Widespread  flash 
flooding  also  occurred  in  Arizona  and  New  Mexico, 
some  of  which  was  also  caused  by  remnants  of  "Doreen," 
and  in  Iowa.     Losses  of  $750  thousand  were  reported 


in  Parke  County,  Indiana,  $500  thousand  in  southeast 
ern  Colorado,  and  $721  thousand  in  Comanche  County, 
Oklahoma.     Smaller  scale  flash  flooding  was  reported 
in  Pennsylvania,  South  Carolina,  Nebraska,  Kansas, 
Utah,  and  Colorado. 

The  only  significant  river  flooding  occurred  in  Iowa 
although  minor  flooding  occurred  in  several  areas 
including  western  New  York  State,  Nebraska,  Kansas, 
Missouri,  and  Wabash  River  Basin  in  Indiana,  the 
Cache  River  in  Arkansas,  and  the  Kenai  Peninsula  in 
Alaska . 


Preliminary  Estimate 
Lives         of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

Rainfall  was  well  above  normal  over  most  of  the  eastern  portion  0  N.A. 

of  the  drainage.     The  only  flooding  reported  was  along  Ellicott 
Creek  in  western  New  York  State  with  some  road  closures  and 
basement  flooding. 


ATLANTIC  SLOPE  DRAINAGE 

Urban  flooding  in  Oneonta,  NY,   in  the  upper  Susquehanna  Basin  0  N.A. 

the  evening  of  the  10th  resulted  from  rainfall  of  about  3.5 

inches  deposited  by  two  severe  thunderstorms.     Losses  were  from 

flooded  streets  and  basements  and  debris  removal  from  streams 

and  culverts.     Considerable  damage  was  also  caused  by  strong 

winds  and  two  deaths  by  lightning. 

Widespread  small  stream  flooding  was  reported  in  southeastern  0  N.A. 

Pennsylvania  and  southern  New  Jersey  on  the  1st  with  urban 
flooding  in  the  Philadelphia-Trenton  area,  where  more  than  5 
inches  of  rain  fell.     Flash  flooding  was  reported  along  Rock 
Creek  in  the  Maryland  suburbs  of  Washington,  DC,  on  the  2Ath. 

In  the  southern  portion  of  the  drainage  locally  heavy  storm  0  N.A. 

rainfall  amounts  of  4  to  5  inches  were  reported,  but  due  to  the 

abnormally  dry  soil  conditions,  no  river  flooding  occurred. 

Urban  and  flash  flooding  occurred  in  the  Columbia,  SC,  area  on 

the  1st  with  5.3  inches  of  rain  recorded  -  2.4  inches  in  90 

minutes . 


UPPER  MISSISSIPPI  BASIN 

Severe  urban  and  flash  flooding  occurred  the  night  of  the  30th-  0  6,000 

31st  in  the  Minneapolis-St.  Paul  metropolitan  area  and  east  in- 
to Wisconsin.     There  were  three  relatively  small  areas  that  re- 
ceived more  than  7  inches  of  rainfall:     the  southern  shores  of 
Lake  Minnetonka;  Richfield,  International  Airport,  northern 
Bloomington,  Mendota  Heights,  and  the  southernmost  parts  of 
Minneapolis  and  St.  Paul;  and  Afton,  Lakeland,  St.  Croix  Beach, 
and  east  into  Wisconsin.     An  area  of  832  square  miles  in 
Minnesota  received  more  than  4  inches.     The  intensity  of  this 
storm  was  such  that  long  time  records  were  broken  for  periods  of 
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15  minutes  to  3  hours  as  tabulated  below  for  the  Minneapolis- 
St.  Paul  Airport. 


Time  Element 


Old  Record 


New  Record-1977 


15-Minute  Rainfall 
30-Minute  Rainfall 

1-  Hour  Rainfall 

2-  Hour  Rainfall 

3-  Hour  Rainfall 
24-Hour  Rainfall 


1.17  inches-June  1914 

1.98  inches-August  1914 
2.27  inches-August  1914 

2.99  inches-July  1949 
3.87  inches-July  1949 
7.80  inches-June  1892 


1.22 
2. 12 
2.82 
4.48 
5.98 
7.36 


The  24-hour  amount  of  7.35  inches  was  the  second  highest  of  re- 
cord for  that  time  period.     The  point  rainfall  amounts  are  esti- 
mated to  have  a  recurrence  interval  of  200  years.  Widespread 
basement  flooding  and  foundation  damage  occurred  in  the  area  of 
heaviest  rainfall.     Losses  in  Hennepin  County  were  initially  es- 
timated at  $3.5  million  with  total  losses  expected  to  approach 
$6  million. 


In  Iowa  several  heavy  rain  events  occurred  during  August  but  due 
to  the  unusually  dry  antecedent  conditions  no  serious  flooding 
resulted.     However,  minor  to  moderate  flooding  occurred  on  a 
number  of  streams  and  several  others  approached  flood  stage. 
Early  on  the  7th  rains  of  2  to  6  inches  fell  over  the  Cedar  Creek 
Basin  resulting  in  a  crest  4  feet  over  flood  stage  at  Bussey 
with  flooding  of  crop  land.     On  the  8th  rains  of  about  4  inches 
caused  flash  flooding  along  Honey  and  Minerva  Creeks  near  Mar- 
shalltown  and  lowland  flooding  occurred  along  the  Upper  South 
Skunk  and  Squaw  Creek  Basins  from  rains  of  3  to  7  inches.  How- 
ever, no  reporting  stations  exceeded  flood  stage.     On  the  15th- 
16th  very  heavy  rains  of  up  to  8  inches  occurred  in  central 
eastern  Iowa  with  the  South  Skunk  and  Iowa  rivers  cresting  about 
3  feet  over  flood  stage  at  Ames  and  Marshalltown ,  respectively, 
flooding  cropland.     The  failure  of  a  levee  along  a  creek  in 
Marshalltown  flooded  a  mobile  home  park  with  some  property  dam- 
age.    Small  stream  and  flash  flooding  was  reported  in  eastern 
Iowa.     West  central  Iowa  received  up  to  9  inches  the  25th-26th 
which  caused  a  crest  more  than  8  feet  over  flood  stage  on  the 
South  River  at  Ackworth  and  5  feet  of  flooding  on  the  Middle 
River  at  Indianola.     From  2  to  3  feet  of  flooding  occurred  along 
the  South  Raccoon  and  North  Rivers  and  minor  flooding  on  White- 
breast  Creek  and  the  Raccoon  River .    Another  3  inches  of  rain  over 
much  of  the  same  area  on  the  27th  caused  a  second  similar  period 
of  flooding  on  the  North,  Middle,  and  South  Rivers  and  Whitebreast 
Creek.  - 


N.A. 


MISSOURI  RIVER  BASIN 

On  the  15th  4  to  5  inches  of  rain  occurred  from  thunderstorms  in  0  N.A. 

the  Sioux  Falls,  SD,  area,  resulting  in  urban  flooding.     No  re- 
porting stations  exceeded  flood  stage. 

Flash  flooding  was  reported  along  the  Niobrara  River  in  north-  0  N.A. 

western  Nebraska  on  the  17th.     The  United  States  Geological 

Survey  reported  the  peak  discharge  of  1,650  c.f.s.  was  the 

highest  of  record  and  more  than  twice  the  previous  maximum  in 

1969. 

Southeast  Nebraska  received  monthly  totals  of  from  8  to  14  0  N.A. 
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MISSOURI  RIVER  BASIN-Cont'd 


inches  with  minor  flooding  reported  on  the  South  Loup  River,  Wahoo 
Creek,  Turkey  Creek,  and  the  Little  Blue  River  near  Fairbury, 
where  two  brief  periods  of  flooding  were  noted. 

This  August  was  the  wettest  on  record  in  southwestern  Iowa  with 
records  going  back  to  1890.     The  monthly  total  averaged  12.1 
inches,  which  was  also  the  second  highest  for  any  month.  From 
3  to  7  inches  on  the  27th  and  another  2  to  4  inches  on  the  30th 
over  portions  of  the  area  caused  extensive  flooding.  The 
Nishnabotna  River  crested  more  than  8  feet  over  flood  stage  at 
Hamburg  on  the  28th,  and  about  5  feet  of  flooding  occurred  on 
the  Nodaway  River  on  the  31st.     The  area  of  heavy  rainfall  also 
included  northwestern  Missouri,  where  crests  about  4  feet  over 
flood  stage  occurred  twice  on  the  Tarkio  River  and  minor  flood- 
ing on  the  Little  Platte. 

Several  heavy  rainfall  events  occurred  within  the  Kansas  portion 
of  the  Kansas  River  Basin  with  resultant  flooding  generally 
minor  in  nature.     On  the  4th-5th  4  to  5  inch  rains  fell  over  the 
Stranger  Creek  Basin  causing  a  rise  to  bankfull  stage.     On  the 
15th-16th  an  isolated  thunderstorm  produced  amounts  of  3  to  4 
inches  over  the  Buffalo  Creek  Basin  with  a  crest  less  than  2  feet 
over  flood  stage  inundating  Highway  28  west  of  Jamestown.  On 
the  22d-23d  widespread  thunderstorm  activity  occurred  over  the 
state  but  the  only  flooding  was  in  the  north  central  portion 
where  Fancy  Creek  crested  4  feet  over  flood  stage  near  Winkler, 
and  about  2  feet  of  flooding  occurred  on  the  Republican  River 
at  Clay  Center.     Unofficial  amounts  of  6  to  7  inches  fell  over 
the  Wolf  and  Paradise  Creek  Basins  on  the  25th  forcing  the  evac- 
uation of  several  families  in  the  Paradise  area.     No  stage  reports 
are  received  from  these  two  streams.     Amounts  of  2  to  3  inches 
caused  about  3  feet  of  flooding  on  the  Black  Vermillion  River  on 
the  28th. 


N.A. 


N.A. 


OHIO  RIVER  BASIN 


Flash  flooding  was  reported  in  Butler,  Pa,  on  the  5th  from  rains 
of  up  to  3  inches  with  water  in  basements. 

Heavy  rainfall  on  the  12th-14th  over  the  Tug  Fork  and  Guyandotte 
Basins  in  West  Virginia  caused  flash  flooding  in  the  McDowell, 
Wyoming,  Logan,  and  Mingo  counties.     Larger  streams  all  crested 
below  flood  stage.     Rainfall  amounts  of  about  5  inches  for  the 
24  hours  ending  at  7  a.m.  on  the  14th  were  reported  from  several  ' 
stations  in  the  area.     The  Red  Cross  reported  863  families  af- 
fected in  Logan  and  Mingo  Counties  with  12  persons  injured. 
Losses  included:     22  homes  destroyed  and  57  with  major  damage; 
17  mobile  homes  destroyed  and  47  with  major  damage;  12  condomin- 
iums destroyed  and  10  with  major  damage;  and  37  small  businesses 
destroyed  or  receiving  major  damage.     In  Kentucky,  this  storm  pro- 
duced minor  flooding  on  the  Licking  River  at  Salyersville ,  and 
an  isolated  storm  caused  the  Rolling  Fork  to  crest  just  below 
flood  stage  at  Boston  on  the  25th. 

Cloudburst  type  of  rainfall  occurred  near  Tangier  in  northern 
Parke  County,  Indiana,  on  the  6th.     Amounts  of  7  to  9  inches  fell 
in  less  than  6  hours  with  24  hour  totals  of  10  to  13  inches  re- 
ported.    The  most  intense  rainfall  occurred  over  a  sparsely 
populated  area  of  less  than  75  square  miles.     Small  streams  af- 
fected included  Rush,  Mill,  Green,  and  Sugar  Creeks.     No  report- 
ing stations  exceeded  flood  stage.     Losses  were  primarily  to 


N.A. 


N.A. 


750 
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OHIO  RIVER  BASIN-Cont'd 


county  roads  and  bridges  with  two  bridges  destroyed  and  10 
bridge  approaches  washed  out,  disrupting  transportation  in  the 
area  for  several  months.     A  mobile  home  was  washed  downstream 
and  two  homes  were  flooded.     Elsewhere  in  the  Wabash  Basin 
minor  flooding  occurred  on  the  Wabash  at  Montezuma,  IN,  on  the 
12th  and  on  the  Little  Wabash  near  Clay  City,  IL  on  the  25th. 


ARKANSAS  RED  RIVER  BASINS 


Flash  flooding  occurred  between  Rocky  Ford  arid  Manzanola,  Colo-  0  500 

rado,  early  on  the  11th.    Damage  was  primarily  agricultural.  A 
rainfall  amount  of  2  inches  was  reported  at  Rocky  Ford. 

Severe  flash  flooding  also  occurred  along  West  Cache  Creek  and  0  721 

its  tributaries  in  Comanche  County  in  southern  Oklahoma  late  on 

the  27th.     An  average  of  7.7  inches  of  rain  fell  in  a  six  hour 

period  with  storm  totals  ranging  from  4  to  over  12  inches.  The 

recurrence  interval  of  such  a  storm  is  well  over  100  years.  The 

United  States  Geological  Survey  reported  record  peak  discharges 

on  streams  in  the  area  ranging  from  120  to  2,200  c.f.s.  per 

square  mile.     It  is  believed  to  be  the  worst  flooding  since  1923 

by  a  local  resident.     Losses  include:     $225,000  to  residences 

and  furnishings;  $181,000  agricultural  (crops,  livestock,  fences, 

and  equipment);  and  $300,000  to  roads  and  bridges. 


WEST  GULF  OF  MEXICO  DRAINAGE 


Flash  flooding  struck  a  number  of  New  Mexico  communities.     A  re-  1  N.A. 

sident  of  House,  NM,  died  of  a  heart  attack  on  the  2d  while  at- 
tempting to  protect  his  home  from  flooding.     Some  7  inches  of 
rain  at  Colonias  on  the  28th  caused  flooding  there  and  broke  3 
small  dams  at  the  Los  Estras  dam  site.     Widespread  rains  on  the 
18th-19th  caused  flooding  in  Vaughn  and  Lovington.     Other  commu- 
nities affected  included  Clovis  on  the  7th,  Roswell  on  the  11th, 
Santa  Fe  on  the  10th  and  12th,  Gallisteo  on  the  14th,  Socorro  on 
the  15th,  Ruidoso  on  the  21st,  Las  Cruces  on  the  21st  and  2Ath, 
Fort  Sumner  on  the  29th,  and  Albuquerque  and  Espanola  on  the 
30th. 


GREAT  BASIN 


Flash  flooding  occurred  in  the  Logan,  UT ,  area  flooding  basements  0  40 

of  about  50  homes  with  losses  estimated  at  $20,000.     On  the  1st 
about  350  feet  of  the  Highline  Canal  near  Porcupine  Reservoir  was 
washed  out  with  about  $20,000  damage. 


GULF  OF  CALIFORNIA  DRAINAGE 


Flash  flooding  the  evening  of  the  19th  northeast  of  Grand  June-  0  N.A. 

tion,  CO,  along  Parachute,  Roan,  and  Brush  Creeks  washed  out  two 
bridges  and  inundated  some  farmland. 

In  Utah  relatively  minor  flash  flooding  was  reported  in  the  vicin-  0  N.A. 

ity  of  Hanksville,  Zion  National  Park,  and  St.  George. 

Widespread  heavy  rainfall  associated  wich  Hurricane  Doreen  caused  0  N.A. 

numerous  flash  flood  events  the  15th  to  18th  in  New  Mexico  and 
Arizona.     Among  the  communities  affected  in  New  Mexico  were 
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GULF  OF  CALIFORNIA  DRAINAGE-Cont ' d 


Gallup,  Lordsburg,  and  Zuni,  where  12  families  were  evacuated. 
In  Arizona  extensive  flooding  of  county  roads  occurred  in  the 
Yuma  area  with  some  houses  also  damaged;  $91,000  losses  to  roads 
in  the  Payson  area;  $250,000  damage  to  15  homes  and  10  businesses 
in  Bullhead  City,  some  flooding  in  the  Chimle  area  and  3  homes 
washed  away  in  Sunflower.     Flash  flooding  was  also  reported  near 
Salome,  AZ,  on  the  7th,  near  Buckeye,  AZ ,  on  the  9th,  Yavapai 
and  Mojave  Counties  in  Arizona  on  the  23d,  and  Farmington  and 
Lordsburg,  NM,  on  the  11th. 

By  far  the  most  serious  flooding  associated  with  hurricane  2  17,269 

Doreen  occurred  in  the  Imperial  Valley  of  Southern  California. 
Record  breaking  rainfall  averaged  3  inches  for  the  15th-17th 
over  the  area  with  some  high  elevation  points  receiving  7  to  8 
inches.     Highlights  of  the  flooding  include:     a  break  in  the 
Highline  Canal  in  the  northeast  section  of  Imperial  County 
caused  substantial  road,  crop,  and  property  damage  and  the  in- 
undation of  the  town  of  Niland;  the  Imperial  Irrigation  District's 
3,100  mile  network  of  canals  and  ditches  was  damaged  in  numerous 
places;  a  record  peak  discharge  was  reported  by  the  United 
States  Geological  Survey  on  Borrego  Palm  Creek  near  Borrego 
Springs;  Interstate  Highway  8,  and  State  Highways  86  and  78  were 
closed  to  traffic  from  flood  damage;  an  earthen  dam  in  Henderson 
Canyon  in  San  Diego  County  failed,  washed  out  several  other  small 
dams  downstream  and  flooded  20  expensive  homes  in  the  DeAnze 
Country  Club  area  at  the  foot  of  the  Canyon;  in  San  Bernardino 
County  flash  flooding  45  miles  north  of  Barstow  washed  out  a  sec- 
tion of  Interstate  Highway  15  and  474  homes  were  damaged,   1  de- 
stroyed, and  100  businesses  suffered  damage.     Losses  include: 
$14  million  agricultural;  $20,000  to  private  utilities;  $70,000 
to  Indian  facilities;  $1,850,000  to  road  systems;  $734,000  to 
water  control  facilities;  $337,000  to  public  buildings  and  re- 
lated equipment;  $258,000  to  public  utilities. 


ALASKA 


Flooding  on  the  Kenai  River  which  began  June  18  finally  ended  on  0  N.A. 

August  27  after  reaching  a  stage  of  14.64  feet  on  the  11th  at 

Cooper  Landing.     A  crest  of  13.04  feet  occurred  at  Soldotna. 

Flood  stage  at  both  locations  is  12  feet.     The  stage  at  Soldotna 

was  the  highest  on  record  from  natural  flows,  although  a  higher 

stage  was  reached  in  December  1969  caused  by  an  ice  jam.  Flooding 

resulted  primarily  from  the  record  snowpack  in  the  Kenai  Mountains. 

Several  homes  were  flooded  in  the  Kenai  Keys  area,  roads  were 

damaged  and  river-front  properties  eroded. 


On  the  22d  a  dike  failure  flooded  a  portion  of  the  old  Matanuska  0  N.A. 

town  site.     The  Matanuska  River  was  not  excessively  high  at  the 
time.     Several  homes  experienced  minor  flooding. 


PUERTO  RICO 


A  series  of  storms  during  the  month  essentially  ended  the  agri-  0  N.A. 

cultural  drought  which  had  persisted  for  several  months.     On  the 

evening  of  the  29th  about  4  inches  of  rain  in  3  hours  over  the 

Valenciano  River  Basin  caused  flooding  in  the  town  of  Juncos. 

Although  amounts  of  4  to  6  inches  had  occurred  in  some  areas 

earlier  in  the  month  the  soil  moisture  deficiencies  were  such  as 

to  inhibit  flooding. 
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River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

Fr. 

ft. 

Eillcott  Creek: 

wmiamsville.  NY 

8 

UPPER  MISSISSIPPI  RIVER  BASIN 

Iowa  River: 

Marshallcown,  lA 

13 

16 

17 

16.34 

16 

South  Skunk  River: 

Ames,  lA  (Bio  Squaw  Creek) 

20 

16 

18 

E23.0 

17 

Oskaloosa,  lA 

15 

17 

19 

16.4 

18 

South  Raccoon  River: 

Redfield,  lA 

14 

26 

Raccoon  River: 

Van  Meter,  lA 

13 

28 

28 

E13.2 

28 

North  River; 

Norualk,  lA 

18 

28 

30 

E21.5 

28 

Middle  River: 

Indianola,  lA 

19 

26 
27 

29 

E24.0 

28 

South  River: 

Ackworth,  lA 

19 

26 
27 

27 
29 

E27.5 
E25.0 

26 
28 

Dallas,  lA 

22 

26 

27 

E23.0 

26 

Cedar  Creek: 

Bussey,  lA 

16.5 

MISSOURI  RIVER  BASIN 

South  Loup  River: 

Ravenna,  NE 

5 

Ell 

12 

6.3 

12 

Wahoo  Creek: 

Mahoo,  NE 

15 

E29 

E  Sep  2 

20.5 

31 

Nishnabotna  River: 

Hamburg,  lA  (Rural  FS) 

16 

28 

29 

E24.5 

28 

Tarklo  River: 

Fairfax,  MO 

17 

9 
28 
31 

9 
29 

Sep  1 

17.32 
21.26 

9 
31 

Nodaway  River: 

Clarinda,  lA 

14 

31 

31 

E19.0 

31 

Little  Platte  River: 

Smithville,  MO 

24 

6 

6 

24.53 

6 

Buffalo  Creek: 

Jamestown,  KS 

16 

16 

16 

17.5 

16 

Republican: 

Clay  Center,  KS 

15 

22 

23 

Turkey  Creek: 
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.67 

7 

25 

3 

1 

eo 

30 

17/871 

-71 

8 

09 

18 

1 

78 

17, 

974 

-65 

0 

30 

2 

70 

30 

18/664 

-69 

0 

09 

20 

0 

28 

18, 

795 

-61 

8 

10 

1 

3 

60 

30 

19/592 

-66 

3 

09 

22 

1 

27 

19, 

754 

-58 

9 

10 

1 

6 

50 

30 

20/709 

-61 

9 

09 

25 

27 

20, 

905 

-56 

5 

09 

4 

0 

40 

29 

22/100 

-58 

5 

09 

28 

7 

27 

22, 

328 

-54 

3 

09 

6 

4 

30 

20 

23/926 

-54 

6 

09 

24 

3 

25 

24, 

182 

-51 

7 

09 

8 

7 

25 

29 

25/102 

-51 

3 

09 

17 

3 

25 

25, 

370 

-50 

0 

09 

10 

0 

20 

27 

26/566 

-47 

8 

10 

10 

9 

24 

26, 

834 

-48 

2 

09 

10 

9 

15 

27 

28/473 

-45 

8 

10 

8 

3 

22 

28, 

742 

-45 

C9 

13 

3 

10 

21 

31/210 

-42 

1 

09 

12 

4 

17 

31, 

475 

-41 

8 

10 

14 

6 

7 

8 

33/658 

-38 

6 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  in  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


Date 

Sun's  zenith  distance 

Date 

Sun's  zenith  distance 

AM. 

* 

P.M. 

A.M. 

P.M. 

78.r 

7s.r 

7o.r 

60.0* 

60.0" 

70.7" 

75.7* 

78.7" 

78.r 

75.7* 

70.7'' 

60.0' 

60.0* 

70.7- 

75.r 

787' 

ALBUQUERQUE,  NM 

BLUE  HILL  OBSERVATORY,  MA 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

1 .67 

2.51 

3.35 

4.19 

4.89 

3.92 

2.94 

1.96 

1.96 

2.94 

3.92 

4.89 

2  

3  

5  

6  

7  

8  

9  

13  

14  

16  

18  

19  

21  

23  

24  

25  

26  

27  

29  

30  

31  

Aver- 
ages 

(  .79) 
.74 

.  78 
.80 
.  76 

.  79 
.80 
.86 

.88 
.82 
.76 
.71 
.64 
.72 

.77 

.94 
(  .92) 

.  88 
.90 
.87 

.86 

.91 

.93 

.97 
.98 
.93 
.85 
.81 
.77 
.84 

.89 

1.03 

1 . 00 
1.01 
.99 

.95 

1.03 
1.02 
1.06 

1.10 
1.08 
1.05 
1.00 
.93 
.86 
.99 

1.01 

CI. 17) 
1.18 

1.16 
1.  14 

1.  17 
1.  19 
1.  19 

1.24 
1.25 
1.24 
1.17 
1.10 
1.08 

1.  17 

1.39 
1.37 
1.43 
1.35 

1.36 
1.37 
1.35 
(1.30) 

1.37 
1.36 

1.36 

1.37 
1.37 

1.38 
1.34 

1.37 

1.14 
1.19 
1.20 
1.13 

1 . 17 

(1.19) 
1.  16 
1.10 

1.23 
1.17 
1. 16 
.89 
.91 

1.12 

.99 
1.04 
1.01 

.95 

1.00 

1.01 

1.11 
.95 
.99 
.64 

.97 

.88 
.94 
(  .86) 
.83 

1.01 
.81 
.88 
.56 

.84 

.79 
.84 
.76 
.73 

.93 
.68 
.76 
.44 

.74 

NO  D 

,TA  RECE 

VED 

MAUNA  LOA  OBSERVATORY,  HI 

Air  mass 

3.34 

2.67 

2.01 

1.34 

1.34 

2.01 

2.67 

3.34 

3  

4  

6  

8  

9  

10  

11  

19  

20  

21  

22  

23  

24  

25  

26  

27  

28  

29  

30  

31  

Aver- 
ages 

1.21 
1.17 

1.13 
1. 19 
1.22 
1. 16 
1. 15 
1. 10 
1.11 

1. 15 
1.16 

1.24 

1.28 
1.  19 
1.22 
1.29 

1.27 
1.26 
1.21 
1.20 
1.28 
1.27 
1.24 
1.23 
1.18 
1. 18 
1.30 
1.23 

1.24 

1.33 

1.37 
1.29 
1.31 
1.37 
1.35 

1.41 
1.36 
1.31 
1.30 
1.36 
1.35 
1.33 
1.32 
1.27 
1.27 
1.38 
1.32 

1.33 

1.43 
1 .43 

1.43 
1.40 
1.41 
1.47 
1.45 

1.46 
1.46 
1.41 
1.40 
1.46 
1.45 
1.44 
1.43 
1.39 
1.39 
1.48 
1.42 

1.43 

1.51 

1.53 

1.54 
1.56 
1.54 

1.54 
1.55 

1.54 
1.61 
1.60 
1.54 

1.57 
1.57 
1.55 

1.55 

1.37 

1.41 
1.42 

1.40 

1.39 
1.45 

1.36 
1.46 
1.43 
1.39 

1.47 
1.40 
1.43 

1.41 

1.25 

1.32 
1.33 

1.29 
1.27 

1.25 
1.29 
1.40 

1.35 
1.35 
1,36 
1.29 

1.37 
1.31 

1.32 

1. 18 

1.22 
1.25 

1.  19 
1.20 

1.16 
1. 19 
1.31 

1.26 
1.26 
1.27 
1.18 

1.28 
1.22 

1.23 

1.08 

1.15 
1.  19 

1.11 
1.  12 
1.  10 

1.07 
1.  11 
1.26 

1.19 
1.17 
1.  17 
1.  12 

1.21 
1.  15 

1.  15 

MADISON,  WI 

Air  mass 

4.69 

3.75 

2.81 

1.88 

1.88 

2.81 

3.75 

4.69 

1  

10  

11  

12  

15  

17  

18  

22  

24  

29  

Aver- 
ages 

S  .64 
M     .  58 

S  .81 
S  .69 

S  .82 
S  .56 
S  .79 
S  .77 

.71 

S     .  74 

S  .91 
S  .77 

S  .92 
S  .82 
S  .90 
S  .87 

.84 

S  .87 

S  1.02 
S  .86 

S  1.03 
S  .95 
S  1.01 
S  .98 

.96 

S  1.05 

S  1.17 
S  1.08 
S  1.07 
S  1.17 
S  1.07 
S  1.17 
S  1.13 

1.11 

S  1.30 
S  1.32 
M  1.11 

1.24 

S  1.18 
S  1.12 

S  1.15 
S  1.14 

S  1.17 
1.15 

S  1.06 
S  .95 

S  1.01 
S  1.01 

1.01 

S  .95 
S  .83 

S  .90 
S  .89 

.89 

S  .85 
S  .72 

S  .81 
S  .81 

S  .81 
.80 

TUCSON,  AZ 

Air  mass 

Air  mass 

4.64 

3.71 

2.78 

1.86 

1.86 

2.78 

3.71 

4.64 

2  

3  

5  

10  

11  

12  

13  

14  

17  

18  

19  

22  

23  

24  

25  

26  

27  

28  

29  

30  

31  

Aver- 
ages 

.63 
.71 

.66 

.65 
.59 
.73 
.82 
,92 
.81 
.82 
.74 

.43 
.71 

.  75 

.82 
.  75 

.75 
.70 
.81 
.91 
1.01 
.92 
.91 
.85 

.83 

.86 

.94 
.88 

.90 

1.01 
.93 

.87 
.83 
.92 
1.01 
1.  13 
1.05 
1.05 
.99 

.66 
.94 

1.04 
1 .  11 

1.07 

1. 14 

1.02 
1.04 
1.01 
1.08 
1.18 
1.29 
1.19 
1.24 
1.  10 

.91 
1.10 

1.23 
1.27 
1.32 
1.33 

1.27 
1.29 
1.25 
1.25 
1.27 
1.31 

1.15 
1.24 
1.21 
1.32 
1.41 
1.42 
1.41 
1.42 
1.34 

1. 12 
1.29 

.81 
.98 

1.03 
1.14 
1.25 
1.24 
1. 15 
1.24 
1.03 
1.08 
1.01 

1.09 

.58 
.82 

.92 

.94 

.91 
— » — 

.91 
.99 
1. 10 
1.08 
1.01 
l.p7 
.86 
.86 
.86 

.92 

.53 
.81 
.75 

.82 
.90 
.99 
.98 
.91 
.96 
.  74 
.  78 
.  72 

.82 

.  71 

.68 

.72 
.82 
.91 
.88 
.78 
.86 
.65 
.69 
.64 

.76 
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REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  3TATES :  Dates  in  the  table  apply   to  the  period  24  hours  prior  to  time  ot  ob- 

serva  t  ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  date  precedmt-  that  shown.  (See  individual  Climatological  Data  for  times 
of  observations), 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,   usin^;  a  ratio  of  1  inch  of  water  equivalent   to  every  10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1*'C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"   table  of   the  annual  issue  of   this  publication. 

Conversion  formulae  to  English  Uni  ts  arc  as  follows : 

1  foot  =     0.3048  meters 
^F.         -     9  X  "C  4  32 

5 

1  inch  «     25,4  millimeters 

1  mile  per  hour  -  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

STORM  SUMMARY: 

°         Includes  crop  damage. 
C        Crop  damage, 

*  No  occurrence  of  storms  or  unusual  weather  phenomena  reported . 
@         Includes  heavy  sleet  storm. 

*f         Freezing  drizzle  and  freezing  rain,   commonly  known  as  glaze. 

0         For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental   Data  Service.   NOAA,  monthly  pub- 
lication STORM  DATA. 

*  No  Storm  Data  Report  received  for  this  State. 
<">       Report  Incomplete. 

+         Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less   than  $50 

2  S50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5  Million 

7  $5  Million  to  $50  Million 

8  $50  Million  to  $500  Million 

9  $500  Million  to  S5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1/       Flooding  continued  at   the  end  of   the  month, 
NA       Not  available. 

FLOOD  STAGE  DATA: 


^  Highest  Stage  Observed 

1/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

E  Estimated 

P  Provisional   (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  St  temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it  is  poss  i  ble  for   temperature  to  be  missi  ng  for  one  or  more  pressure  surfaces  of  some  obser vat  ions .     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  warmer   than  -40^C.     Observations  of  wind  speed  and  direction  are  sometimes   lost  due  to 
limiting  angles,   i.e.,   elevation  angles  less   than  6"^   above  the  horizon,  or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,    they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;   dynamic  height   (geopotential )   in  units  of   .98  dynamic 
meter,    temperature  and  dew  point   in  degrees  Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  Th'ese  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+         Observations  for   these  stations  are  scheduled  at  0000  G.C.T. 

t         Dew  Point   temperatures  are  based  on  a  minimum  of  5  observat ion^i .     Therefore,   due  to  the  lesser  number  of  Dew  Point  observations 

at  the  higher  levels  comparison  wi th  dry- bulb  temperatures  should  be  made  wi th  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gran  caloric  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computin);  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue.  Vol.  8,  No.   2,  page  63,  of  this  publication. 


() 

Clouds  Pi-esent 

DU 

Moderate  Dust 

HU 

Moderate  Haze 

KS 

Slight  Snoke 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

HS 

Slight  Haze 

U 

Moderate  Haze- i  nd(?ter- 

BD 

Blowing  Dust 

F 

For 

I 

Intense  Haze-indeterminable 

minable 

BN 

Blowint;  Sand 

CF 

Ground  Fog 

K 

Smoke 

N 

Sand 

D 

Dust 

H 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeler- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

NET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming  minus  the  total  outgoing  radiation  of  all  wave  lengths. 


These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  i:xp.   Station.     The  instrument  with  which   they  were 
measured  has  not  been  checked  by  the  NOAA ,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Specdonax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 
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Chart  1.  A.   Normal  Daily  Average  Temperature  (**F.  1941-70),  August. 
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Chart  II  A     Total  Precipitation  (Inches),  August  1977 


B     Percentage  of  Normal  Precipitation,  August  1977 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
SEPTEMBER  1977 
GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Lyle  Denny,  Climatologist 
Environmental  Data  Service,  NOAA 


HIGHLIGHTS:    Early  in  September    tropical  storms  brought 
large  amounts  of  precipitation  to  some  of  the  south- 
ern coastal  areas  and  from  the  Mississippi  River 
Delta  northeastward  through  the  Appalachians  to  North 
Carolina.     A  succession  of  Pacific  cold  fronts  moving 
across  the  Rockies  and  encountering  warm,  moist  air 
in  the  Plains  accounted  for  many  of  the  rainy  days 
recorded  from  the  Plains  northeastward.     Wet  fields 
caused  delays  in  harvesting  and  seeding  progress. 

September  was  a  warm  month  in  most  of  the  Nation. 
Only  the  northern  portions  had  near  normal  tempera- 
tures.    The  Pacific  Northwest  averaged  2  to  4°  cooler 
than  normal  while  some  parts  of  Texas  were  6  to  8° 
warmer  than  a  normal  September. 

The  month  began  with  flooding  rains  inundating  parts 
of  the  Midwest  and  Plains.     Heaviest  amounts  drenched 
east  central  Minnesota,  northwestern  Wisconsin,  south- 
eastern Nebraska,  and  southwestern  Iowa.  Hurricane- 
related  rainfall  soaked  southern  sections  of  Texas, 
Louisiana,  and  Florida.     All  but  the  northwestern 
portion  of  the  country  was  warmer  than  normal. 

The  next  week  was  dominated  by  the  effects  of  Hurri- 
cane Babe  which  came  into  southern  Louisiana  and 
then  moved  northeastward  as  a  low  pressure  center. 
Heavy  rain  fell  along  its  path  from  Louisiana  to 
North  Carolina.     Amounts  in  excess  of  8  inches  fell 
around  Baton  Rouge,  LA,  and  in  parts  of  the  southern 
Appalachians.     Rains  were  light  in  the  previously 
flooded  parts  of  the  Plains  and  Midwest,  but  some 
heavy  amounts  fell  in  the  northern  portions  of  North 
Dakota,  Minnesota,  and  Wisconsin.     Most  of  the  Nation 
continued  to  bask  under  warmer  than  normal  tempera- 
tures . 

During  the  week  of  mid-month  a  series  of  waves  formed 


on  a  cold  front  and  moved  from  Kansas  northeastward 
through  New  England.     Warm,  moist  air  from  the  Gulf 
of  Mexico  was  pulled  northward  and  caused  heavy  rain 
along  the  entire  frontal  surface.     Kansas  City  mea- 
sured over  12  inches  of  rain  early  in  the  week  and 
rains  in  excess  of  2  inches  extended  northeastward 
through  Maine.     Elsewhere  another  storm  system  had 
moved  into  the  United  States  and  Canada  from  the 
Pacific  causing  rain  and  showers  which  became  heavier 
as  the  system  moved  into  the  northern  Plains.  The 
continuing  wet  weather  caused  harvesting  problems  in 
the  wheat  areas  of  northern  United  States  and  Canada. 
Warm  weather  persisted  over  much  of  the  Nation  ex- 
cept west  of  the  Rockies  where  temperatures  averaged 
3  to  5°  below  normal. 

The  week  of  the  19th-25th  showed  continued  heavy 
rain  in  the  northern  portion  of  the  Nation  from 
North  Dakota  to  New  England.     Elsewhere  moderate  to 
heavy  rain  fell  from  southeastern  Texas  to  southern 
Illinois.     The  continued  influx  of  moisture  from  the 
Pacific  into  northwestern  United  States  and  south- 
western Canada  spread  rain  throughout  those  areas. 
Summer  weather  continued  except  west  of  the  Rockies 
and  along  the  northern  tier  of  States. 

The  last  days  of  September  allowed  some  drying  in 
the  northern  Plains  but  the  central  Plains,  middle 
Mississippi  Valley,  and  northeastward  through  New 
England  continued  to  have  moderate  to  heavy  rain. 
The  mid-Atlantic  Coastal  States  had  gotten  very  dry 
as  significant  rain  tended  to  skirt  the  area.  The 
Northwest  and  northern  Rockies  were  still  getting 
showers,  and  moisture  moving  into  the  Southwest 
caused  extensive  showers  in  Arizona  and  New  Mexico. 
Southwestern  Texas  had  some  much  needed  moisture. 
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HURRICANE  ANITA 


29  August  -  3  September,  1977 

National  Hurricane  Center,  NOAA 
Miami,  Florida 


PRE-DEPRESSION 

The  origins  of  Anita  have  been  traced  back  to  a  tro- 
pical wave  in  the  Atlantic  trades  that  moved  off  the 
African  coast  on  16  August.     This  was  the  30th  wave 
of  the  1977  hurricane  season  inventory. 

This  wave  traveled  westward  across  the  tropical  North 
Atlantic  at  15  kt ,  similar  to  many  of  the  other  per- 
turbations seen  at  this  time  of  the  year.     The  wave 
shifted  north  of  due  west  as  it  approached  the  Carib- 
bean.    Cloudiness  and  showers  associated  with  this 
system  began  to  spread  across  the  Bahamas  on  the  25th 
and  26th  of  August  and  over  Florida  and  western  Cuba 
on  the  27th. 

On  the  23d  just  northeast  of  the  Windward  Islands, 
the  wave  (a  lower  tropospheric  system)  moved  under  a 
200  mb  cold  low.     The  associated  cloudiness  began  to 
reflect  this  upper  cyclonic  circulation  pattern,  as 
seen  on  satellite  pictures. 

As  the  cloud  system  continued  northwestward,  the 
upper  low  moved  toward  the  west,  and  by  the  2  7th  the 
upper  low  was  near  central  Cuba  while  most  of  the 
cloudiness  and  showers  were  over  Florida  and  the 
northern  Bahamas. 

For  several  days,  disturbed  weather  persisted  over 
south  Florida  and  the  northern  Bahamas,  producing 
several  inches  of  rainfall.     This  weather  appears  to 
be  part  of  the  overall  weather  system  from  which 
Anita  developed.     On  the  28th,  the  system  shifted  in- 
to the  eastern  Gulf  of  Mexico  where  the  upper  tropo- 
spheric circulation  was  mainly  anticyclonic  and  more 
conducive  to  development  of  a  warm-core  tropical 
system. 

DEPRESSION  TO  HURRICANE 

On  the  29th,  a  concentrated  area  of  convection  was 
located  over  the  east-central  Gulf  of  Mexico  and  a 
tropical  depression  had  formed  within  this  cloud  mass 
by  1200  GMT.     Its  center  was  210  n  mi  south  southwest 
of  New  Orleans  at  this  time.     The  system  moved  to- 
ward the  west  southwest  for  the  next  four  days,  mak- 
ing landfall  on  the  morning  of  2  September  along  the 
upper  Mexican  coast. 

Anita's  forward  speed  was  about  4  kt  when  south  of 
New  Orleans  and  gradually  accelerated  to  10  kt  just 
prior  to  landfall. 

Intensification  was  steady.     Anita  attained  tropical 
storm  strength  just  before  0600  GMT  30  August,  or 
about  18  hr  after  becoming  a  tropical  depression. 
Twelve  hours  later  at  1800  GMT  ,  hurricane  force  was 
reached  and  strengthening  continued  until  a  minimum 
pressure  of  926  mb  was  measured  just  prior  to  land- 
fall.    Maximum  winds  at  this  time  were  150  kt .  On 


the  29th  and  30th,  Anita's  central  pressure  dropped 
at  the  rate  of  0.5  mb/hr,  but  increased  to  a  rate  of 
2.0  mb/hr  on  the  31st  and  September  1. 

Although  Anita's  track  was  toward  the  west  southwest 
over  the  four  day  period  that  it  traversed  the  cen- 
tral and  western  Gulf  of  Mexico,  there  were  several 
minor  oscillations  in  the  track  that  introduced  some 
uncertainty  in  the  forecast  track  of  this  storm. 
These  small  oscillations  do  not  show  up  clearly  in 
the  best  track  because  of  the  small  scale  sizes  in- 
volved.    In  any  event,  the  slow  erratic  course  of 
the  storm  necessitated  a  hurricane  watch  along  the 
Texas  coast  and  the  southwest  Louisiana  coast  west  of 
Vermilion  Bay  at  2200  GMT  30  August.     This  watch  re- 
mained in  effect  until  1  September  at  1000  GMT,  when 
hurricane  warnings  were  issued  just  south  of  Corpus 
Christi  to  Brownsville,  TX,  and  the  hurricane  watch 
was  discontinued  over  the  Louisiana  coast  and  the 
Texas  coast,  east  of  Matagorda  Bay.     It  should  be 
noted  that  the  United  States  National  Weather  Service 
does  not  issue  warnings  for  Mexico,  but  does  provide 
the  Mexican  government  with  all  relevant  meteorologi- 
cal information.     The  hurricane  was  located  170  n  mi 
east  southeast  of  Brownsville  at  this  time. 

Soon  after  hurricane  warnings  were  issued,  Anita  made 
a  small  shift  in  direction  from  a  heading  of  260  de- 
grees, to  235  degrees,  and  it  was  now  apparent  that 
the  main  threat  from  this  very  dangerous  hurricane 
would  be  to  the  extreme  northeast  Mexican  coast. 

Landfall  occurred  at  1100  GMT  2  September  along  a 
sparsely  populated  region  of  Mexico  about  80  n  mi 
north  of  Tampico  (or  145  n  mi  south  of  Brownsville). 
The  nearest  population  center  in  the  path  of  Anita 
was  the  island  village  of  Soto  La  Marina,   165  mi  south 
of  the  border  and  24  mi  from  the  coast. 


METEOROLOGICAL  FACTORS 

With  a  central  pressure  of  926  mb  and  150  kt  winds 
just  before  landfall,  Anita  was  a  strong  "Category  4" 
on  the  Saf fir/Simpson  scale.     Brownsville  radar  and 
satellite  pictures  both  showed  an  intense  hurricane 
with  a  classical  textbook-type  eye.     In  fact,  a  double 
eye-wall  structure  was  well  defined  for  several  hours 
just  prior  to  landfall.     The  pressure  of  926  mb  is 
the  fourth  lowest  of  record  in  the  Gulf  of  Mexico, 
and  the  third  lowest  at  landfall  in  this  region. 

On  the  28th  and  29th,  during  the  formative  stages  of 
development,  vertical  shear  over  the  Gulf  of  Mexico, 
in  the  vicinity  of  the  developing  system,  was  near  15 
kt,  with  thickness  values  near  576  decameters.  Both 
of  these  values  are  used  operationally  at  the  National 
Hurricane  Center  as  threshold  guidance  values  for  tro- 
pical development. 
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Sea  surface  temperatures  over  the  Gulf  of  Mexico  were 
near  normal,  about  29°C,  well  above  the  threshold 
value  considered  necessary  for  tropical  storm  genesis. 
On  the  25th,  several  days  prior  to  Anita's  formation, 
the  NOAA  ship  RESEARCHER  found  an  eddy  in  the  sea 
surface  temperature  field  in  the  vicinity  of  Anita's 
path.     This  eddy  was  as  much  as  1°C  warmer  than  the 
surrounding  waters.     This  is  considered  to  be  part  of 
a  unique  data  set  that  may  provide  insight  into  the 
intensification  mechanism. 


and  this  was  considered  beneficial  for  agricultural 
interests.     Mexican  rainfall  reports  are  conflicting, 
but  one  report  of  a  six-hour  total  of  17.52  inches 
was  received  from  Soto  La  Marina. 

The  threatening  nature  of  this  very  intense  storm  re- 
sulted in  considerable  evacuation  of  coastal  areas. 
The  oil  industry,  alone,  evacuated  more  than  7000 
workers  from  offshore  drilling  platforms  in  the  Gulf 
of  Mexico  because  of  Anita. 


Finally,  an  experimental  criterion  for  storm  develop- 
ment (Shapiro,   1977)  indicated  favorable  conditions 
in  the  Gulf  of  Mexico  several  days  before  Anita's 
arrival  in  this  area. 


DAMAGE  AND  CASUALTIES 

The  only  report  of  casualties  in  connection  with 
Anita  is  a  UPI  story  that  stated:     Mexico  City  news- 
papers reported  floods  and  landslides  killed  ten 
persons  in  the  area  from  La  Pesca  inland  to  Ciudad 
Victoria . 

Property  damage  in  the  U.S.  was  minimal  and  mainly 
limited  to  minor  flooding  of  low-lying  areas.  The 
portion  of  the  Mexican  coast  that  was  most  affected 
by  the  hurricane  is  sparsely  settled  and  no  dollar 
damage  estimates  are  available.     All  that  can  be  said 
at  this  time  is  that  extensive  property  losses  were 
sustained  by  inhabitants  of  fishing  villages  along 
the  coast  and  agricultural  losses  by  small  farming 
communities  in  Anita's  path. 


Nearly  10,000  people  were  ordered  inland  from  south- 
east Louisiana  coastal  communities  threatened  by  high 
tides.    Along  the  upper  Texas  coast,  as  many  as  35,000 
were  temporarily  relocated  to  higher  ground.  Esti- 
mates range  to  10,000  residents  and  vacationers  flee- 
ing inland  from  south  Texas  coastal  islands.  Finally, 
the  New  York  Times  reports  that  the  Mexican  Army  had 
evacuated  35,000  people  from  villages  along  a  240- 
mile  stretch  of  coast  from  Tampico  north  to  the  U.S. 
border . 

Maximum  tides  along  the  Texas  and  Louisiana  coasts 
were  in  the  range  of  three  to  five  feet  above  normal. 

The  maximum  sustained  winds  in  the  U.S.  were  reported 
from  South  Padre  Island,  Texas.  The  Coast  Guard  sta- 
tion there  reported  55  kt.  An  insurance  company  with 
instrumentation  on  the  Bahia  Mar  condominium  reported 
a  five  minute  average  wind  of  81  kt .  There  was  little 
or  no  wind  damage  in  this  area. 


Rainfall  amounts  in  the  U.S.  were  generally  small 
with  approximately  two  inches  reported  in  south  Texas, 
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Preliminary  Best  Track 


TIME 

LATITUDE 

LONGITUDE 

PRESSURE 

WIND 

DATE 

(GKT) 

(NORTH) 

(WEST) 

(MB) 

(KT) 

STAGE 

8/29 

1200 

26. 

,9 

88, 

.4 

1012 

20 

Tropical  Depression 

1800 

27, 

.0 

88. 

,9 

1010 

25 

8/30 

0000 

26. 

,9 

89, 

,4 

1009 

30 

Tropical  Depression 

0600 

26. 

,8 

89, 

.8 

1006 

40 

Tropical  Storm 

1200 

26. 

,  7 

90, 

,3 

1003 

50 

1800 

26. 

,5 

90, 

,6 

997 

65 

Hurricane 

8/31 

0000 

26. 

.4 

91, 

,0 

991 

70 

Hurricane 

0600 

26. 

,3 

91, 

,4 

988 

75 

1200 

26. 

,2 

91, 

,8 

986 

75 

1800 

26. 

,  1 

92, 

,3 

985 

80 

9/1 

0000 

25. 

,9 

92, 

.8 

979 

80 

Hurricane 

0600 

25. 

,8 

93, 

,7 

972 

85 

1200 

25. 

.5 

94, 

,7 

963 

90 

1800 

25. 

,2 

95, 

,5 

945 

110 

9/2 

0000 

24. 

.6 

96, 

,2 

931 

140 

Hurricane 

0600 

24. 

,2 

97, 

,  1 

926 

150 

1200 

23. 

,7 

98, 

,0 

940 

120 

1800 

23. 

,  1 

99, 

,2 

978 

70 

9/3 

0000 

22. 

,5 

101, 

,0 

998 

40 

Tropical  Storm 

0600 

22. 

.0 

103, 

,0 

1010 

25 

Tropical  Depression 
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HURRICANE  BABE 


3-8  September,  1977 

National  Hurricane  Center,  NOAA 
Miami,  Florida 


Tlie  formation  of  Babe  came  about  as  the  result  of  the 
interaction  between  an  African  wave  which  moved  into 
Lhe  Atlantic  on  August  23,  reaching  the  Gulf  of 
Mexico  on  September  2,  and  a  cold  upper  low.     On  Sep- 
tember 2,  the  upper  low  at  200  mb  was  centered  just 
south  of  Apalachicola ,  FL.     On  that  day,  widespread 
I onvective  cloudiness  covered  Florida  and  the  adja- 
cent waters  of  the  Gulf  of  Mexico  and  the  Atlantic, 
but  there  was  little  evidence  of  organization  in  the 
cloud  pattern.     By  the  3d,  the  200  rob  low  had  moved 
southwestward  to  the  middle  Gulf  of  Mexico,  and  west- 
i-rly  surface  winds  at  data  buoy  EB44  confirmed  that  a 
.surface  low  had  formed  in  the  east  central  Gulf  of 
Mexico.     It  was  evident  on  the  3d  that  the  system 
was  essentially  cold  core.     Convection  was  not  con- 
centrated near  the  surface  low  center,  but  rather  in 
a  band  extending  from  the  center  central  Gulf  of 
Mexico  north  northeastward  to  the  mouth  of  the  Missis- 
sippi river,  thence  eastward  just  off  the  coasts  of 
Mississippi,  Alabama,  and  the  Florida  panhandle. 
Gale-force  winds  in  this  west-east  band  of  convection 
led  to  the  designation  of  Babe  as  a  tropical  storm, 
and  the  posting  of  gale  warnings  from  Morgan  City, 
LA  to  Pensacola,  FL,  at  1600  GMT  September  3.  This 
course  of  action  was  taken  even  though  the  storm  had 
not  yet  acquired  tropical  structure,  in  order  not  to 
confuse  the  public  at  a  time  when  the  threat  was 
immediate . 

By  the  early  morning  hours  of  the  4th,  the  west-east 
band  of  strong  convection  had  moved  inland  and  weak- 
ened, permitting  gale  warnings  from  Morgan  City  to 
Pensacola  to  be  discontinued.     Interest  then  shifted 
southwestward  into  the  central  Gulf  of  Mexico,  where 
reconnaissance  reports  and  satellite  imagery  showed 
that  the  strongest  winds  were  drawing  in  closer  to 
the  vortex.     Meanwhile,   the  200  mb  low  had  continued 
to  move  southwestward  into  the  southwestern  Gulf  of 
Mexico  and  the  high-level  flow  over  the  surface  sy- 
stem had  become  increasingly  anticyclonic .     The  tran- 
sition from  a  subtropical  to  a  tropical  storm  had 
been  completed  by  midday  on  the  4th. 

During  the  night  of  the  3d-4th,  the  storm  had  been 
moving  west  southwestward  about  12  kt ,  but  large  24- 
hour  pressure  falls  over  the  southern  portions  of 
Louisiana,  Mississippi,  and  Alabama  suggested  the 
westward  steering  would  diminish  rapidly,  and  that 
large  24-hour  pressure  falls  over  east  Texas  coupled 
with  slight  rises  over  Florida  would  result  in  a 
northward  drift. 

A  northward  movement  was  underway  by  the  afternoon  of 
the  4th.     At  1903  GMT,  an  Air  Force  reconnaissance 
aircraft  reported  a  surface  wind  of  70  kt  some  55  n 
mi  southeast  of  the  storm  center.     It  is  evident  from 
post  analysis  that  these  winds  were  associated  with 
a  narrow  band  of  strong  convection  well  removed  from 
the  center,  were  transitory,  and  were  not  representa- 
tive of  the  strength  of  the  system.     The  same  report 
showed  the  lowest  pressure  to  be  1000  mb ,  well  above 


that  generally  believed  to  be  required  for  sustained 
winds  of  hurricane  strength  with  the  existing  peri- 
pheral pressures. 

The  storm  center  was  only  70  n  mi  from  the  Louisiana 
coast  by  0000  GMT  on  the  5th.     Since  some  slight 
strengthening  had  been  indicated  by  reconnaissance 
reports  and  satellite  pictures,  it  was  already  after 
dark,  and  the  center  of  the  storm  was  expected  to 
reach  the  coast  by  daybreak,  it  was  decided  to  take 
the  course  of  least  regret  and  designate  Babe  as  a 
hurricane.     Hurricane  warnings  were  posted  at  that 
time  from  Vermilion  Bay,  LA,  to  the  mouth  of  the 
Mississippi  river.     Post  analysis  does  not  demon- 
strate that  hurricane  strength  was  reached  before 
0600  GMT  on  the  5th,  when  Air  Force  reconnaissance 
reported  a  central  pressure  of  995  mb .    Maximum  sus- 
tained winds  over  water  are  not  believed  to  have  ex- 
ceeded 65  kt,  and  it  is  doubtful  that  any  hurricane- 
force  winds  occurred  over  land. 

The  strength  of  the  system  decreased  rapidly  after 
landfall,  and  it  was  reduced  to  a  depression  by  mid- 
afternoon  on  the  5th.     Following  an  initial  jog  to 
the  left  after  the  center  crossed  the  coast,  the  de- 
pression moved  essentially  northeastward  across 
southern  Mississippi  and  central  Alabama,  then  east- 
northeastward  across  northern  Georgia.     After  reach- 
ing northwestern  South  Carolina  on  the  8th,  the  low 
pressure  area  became  elongated  to  the  northeast  as  a 
baroclinic  development  began  in  an  old  frontal  zone 
which  extended  from  the  Atlantic  into  southeastern 
Virginia. 

As  stated  above,  no  reports  from  land  stations  con- 
firmed that  Babe  was  of  hurricane  strength.  Highest 
wind  on  land  verified  to  date  was  the  Coast  Guard 
reading   of    a    gust    46    kt    at    Grand    Isle,  LA. 
Next  highest  gust  readings  were  38  kt  at  the  New 
Orleans  Lake  Front  airport,  and  34  kt  at  Morgan  City, 
LA,  steam  plant.     Hightest  sustained  wind  reported 
was  40  kt  at  Boothville,  LA.     No  significant  wind 
damage  was  reported  near  the  coast  except  for  some 
scattered  tornado  damage. 

A  number  of  tornadoes  occurred  after  the  storm  moved 
inland.     On  the  5th,  six  were  reported  in  southeast- 
ern Louisiana  and  three  in  southern  Mississippi.  One 
or  possibly  more  tornadoes  occurred  on  September  6 
near  Tuscaloosa,  AL,  as  the  depression  approached 
that  area,  and  there  was  a  report  of  a  possible  tor- 
nado in  northwestern  Georgia  on  the  afternoon  of  the 
7th. 

Damage  caused  by  Babe-spawned  tornadoes  consisted  of 
an  unroofed  school,  several  unroofed  houses  and  de- 
stroyed barns,  and  a  number  of  uprooted  trees. 

Highest  tides  were  up  to  6  feet  above  mean  sea  level 
or  4  to  5  feet  above  normal,  in  southeastern  Louisi- 
ana and  up  to  3  feet  above  normal  as  far  east  as 
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Mobile,  AL.     There  was  flooding  of  streets  and  high- 
ways in  southeastern  Louisiana,  causing  some  property 
damage . 

Flash  floods  created  by  heavy  rains  accompanied  the 
remnants  of  Babe  through  the  southeastern  States,  be- 
ginning in  southeastern  Louisiana  and  southern  Missis- 
sippi on  the  5th  and  6th,  spreading  into  northern  and 
central  Alabama  and  east  Tennessee  on  the  6th  and 
7th,  and  into  the  mountains  of  the  Carolinas  and 
southwestern  Virginia  on  the  7th  and  8th.     As  much  as 
6  to  7  inches  of  rain  fell  during  a  24-hour  period 
in  the  area  of  flash  flooding  mountains  of  east  Tenn- 
essee and  the  Carolina  mountains,  and  up  to  4  inches 
elsewhere  in  the  area  of  flash  flooding. 


Preliminary  estimates  of  damage  caused  by  Babe  are 
about  $10  million,  mostly  in  southern  Louisiana. 
Most  of  the  property  damage  was  the  result  of  coastal 
flooding.     There  was  some  damage  to  crops,  princi- 
pally sugarcane,  in  southern  Louisiana  caused  by 
heavy  rain  and  wind.     No  serious  injuries  or  fatali- 
ties were  reported  as  a  result  of  the  storm. 

State  and  local  civil  defense  and  law  enforcement 
officials  report  that  275,000  people  evacuated  the 
low-lying  areas  of  coastal  Louisiana. 
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HURRICANE  BABE 


Preliminary  Report 


TIME 

T  ATTTITDF 

A  i.  i.      U  U  III 

pppccTi'R'F 
rivijOOUixij 

WIND 

DATE 

f  NORTH') 

(WEST) 

STAGE 

Q  /  T 
J 1  -J 

0600 

26.  8 

86 . 3 

1007 

25 

O  Li  U  U  1- ^ -1- 1_  d  J.  L/C^LCooXULl 

1 200 

27.4 

1800 

27 . 6 

88.5 

1005 

35 

0000 

27 . 4 

8Q  7 

0600 

26 . 6 

y\J  .  J 

1 200 

26 . 8 

Q1  7 

1800 

27.5 

91.7 

1000 

50 

Tropical  Storm 

9/5 

0000 

28.0 

91.6 

Tropical  Storm 

0600 

28.7 

91.4 

995 

65 

Hurricane 

1200 

29.5 

91.2 

1800 

29.8 

91.6 

1000 

50 

Tropical  Storm 

9/6 

0000 

30.2 

91.3 

30 

Tropical  Depression 

0600 

30.6 

90.7 

1200 

31.1 

90.0 

1800 

31.7 

89.4 

1004 

9/7 

0000 

32.4 

88.8 

Tropical  Depression 

0600 

33.2 

88.0 

1200 

33.8 

87.1 

1008 

1800 

34.3 

85.8 

9/8 

0000 

34.5 

84.8 

1010 

Tropical  Depression 

0600 

34.6 

83.9 

1200 

34.7 

82.6 

1800 

34.8 

81.3 

9/9 

0000 

34.8 

80.2 

1012 

Tropical  Depression 
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HURRICANE  CLARA 


5-12  September,  1977 

National  Hurricane  Center,  NOAA 
Miami,  Florida 


Hurricane  Clara  had  an  unusual  origin.     The  convec- 
tive  cloud  mass  from  which  it  developed  was  a  spiral 
band  containing  gale  force  winds  which  was  associated 
with  the  initial  development  of  Babe.     As  the  band 
moved  inland  into  southeastern  Georgia,  a  weak  circu- 
lation developed  at  middle  tropospheric  levels  late 
on  September  4th.     By  1200  GMT  on  the  5th,  Charleston, 
SC,  had  a  24  hour  pressure  fall  of  4  mb  and  a  west 
surface  wind,  indicating  the  formation  of  a  weak  de- 
pression just  north  of  the  city.     The  depression 
drifted  east  northeastward  during  the  next  36  hours, 
slowly  becoming  better  organized. 

The  depression  was  located  a  short  distance  south  of 
Cape  Hatteras  on  the  evening  of  the  6th  when  it  ac- 
celerated towards  the  east  northeast  and  began 
strengthening.     Satellite  pictures  and  ship  reports 
at  1200  GMT  on  the  7th  located  the  depression  about 
75  miles  southeast  of  Cape  Hatteras,  NC  with  winds 
of  30  kt.     Air  Force  reconnaissance  reports  late 
that  afternoon  confirmed  a  continued  strengthening 
trend.     Clara  reached  storm  strength  by  0000  GMT  on 
the  8th  when  the  center  was  about  200  miles  east  of 
Cape  Hatteras,  and  the  central  pressure  continued 
dropping  about  1  mb  per  hour  for  the  next  12  hours. 


The  lowest  sea  level  pressure  of  993  mb  and  maximum 
sustained  winds  of  65  kt  were  reached  on  the  morning 
of  the  8th.     The  central  pressure  began  to  rise  as  the 
trough  of  low  pressure  which  had  accelerated  Clara 
left  it  behind.     However,  reconnaissance  aircraft  re- 
ported hurricane  force  winds  more  than  12  hours  after 
the  lowest  pressure  was  reached. 

Strong  high  level  west  and  northwest  winds  over  the 
center  continued  to  weaken  it  as  the  convection  shear- 
ed off  towards  the  east.     Clara  turned  southeast  and 
made  a  tight  loop  over  a  period  of  36  hours  before 
accelerating  towards  the  northeast  and  becoming  ab- 
sorbed in  an  extratropical  low  pressure  system  several 
hundred  miles  northeast  of  Bermuda  on  the  11th. 

Clara  briefly  threatened  Bermuda  on  the  10th  while  a 
minimal  tropical  storm,  but  no  gales  actually  affected 
the  island.     No  casualties  nor  damages  have  been  re- 
ported in  connection  with  Clara. 
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HURRICANE  CLARA 


Preliminary  Best  Track 


TIME 

LATITUDE 

LONGITUDE 

PRESSURE 

WIND 

DATE 

(GMT) 

(NORTH) 

(WEST) 

(MB) 

(KT) 

STAGE 

9/5 

1200 

32 

8 

80 

0 

1015 

Tropical  Depression 

1800 

33 

2 

79 

0 

9/6 

0000 
0600 

33 
33 

6 
8 

78 
77 

2 
6 

Tropical  Depression 

1200 

34 

0 

77 

0 

1800 

34 

2 

76 

4 

25 

9/7 

0000 

34 

4 

75 

8 

1010 

Tropical  Depression 

0600 

34 

6 

75 

0 

1200 

34 

7 

74 

3 

30 

1800 

34 

9 

73 

0 

9/8 

0000 

35 

1 

71 

7 

1006 

35 

Tropical  Storm 

0600 

35 

3 

69 

7 

1001 

45 

1200 

35 

5 

67 

7 

993 

65 

Hurricane 

1800 

35 

6 

66 

2 

994 

9/9 

0000 

35 

5 

64 

6 

998 

Hurricane 

0600 

34 

8 

63 

5 

1000 

60 

Tropical  Storm 

1200 

34 

0 

62 

8 

55 

1800 

33 

4 

62 

8 

1001 

50 

9/10 

0000 

32 

8 

63 

2 

45 

Tropical  Storm 

0600 

32 

8 

63.6 

40 

1200 

33 

0 

63 

8 

45 

1800 

33 

5 

63,7 

9/11 

0000 

34 

2 

63.2 

Tropical  Storm 

0600 

34 

8 

62 

5 

1200 

36 

0 

61 

5 

Extratropical 

1800 

38 

0 

59 

8 

9/12 

0000 

40 

5 

57 

5 

Extratropical 
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HURRICANE  DOROTHY 


26  -  30  September,  1977 


National  Hurricane  Center,  NOAA 
Miami,  Florida 


Hurricane  Dorothy  emerged  from  a  tropical  disturbance 
that  moved  off  the  northwestern  African  coast  on 
September  15.     The  system  moved  westward  15  to  20  kt 
and  began  to  show  better  cloud  organization  on  Sep- 
tember 20.     As  it  approached  the  Lesser  Antilles  re- 
connaissance aircraft  confirmed  it  was  a  strong  tro- 
pical wave.     The  wave  moved  through  the  northern 
Windward  and  southern  Leeward  Islands  on  the  21st  ac- 
companied by  heavy  rains  and  strong  gusty  winds. 
Gusts  of  60  kt  were  reported  at  more  exposed  loca- 
tions on  the  islands  of  Guadeloupe  and  Martinique. 
Several  islands  reported  rainfall  amounts  of  5  to  8 
inches  with  flash  flooding. 

The  sudden  development  of  heavy  showers  and  thunder- 
storms in  the  Lesser  Antilles  was  produced  by  the 
tropical  wave  moving  under  a  strong  high  level  diver- 
gent flow  associated  with  the  east  side  of  an  upper 
tropospheric  low  pressure  trough  located  over  the 
eastern  Caribbean.     Typically,  as  the  wave  moved 
further  westward  and  directly  under  the  trough,  most 
convection  ceased  and  the  wave  weakened  significantly 
as  it  passed  across  Hispaniola  on  the  23d. 

Prior  to  arrival  of  the  tropical  wave  into  the  east- 
ern Carribbean  a  large  ridge  of  high  pressure  had 
persisted  for  several  days  over  the  Gulf  of  Mexico 
and  the  western  Caribbean  with  a  weak  stationary 
frontal  trough  off  the  southeastern  United  States 
coast.     Under  this  pattern  the  disturbed  weather 
area  associated  with  the  wave  began  moving  northward 
around  10  kt  through  the  eastern  Bahamas  during  the 
24th-25th. 


On  the  afternoon  of  the  25th  a  weak  low  pressure  sy- 
stem began  developing  in  the  disturbed  weather  area 
north  of  the  Bahamas  and  gradually  organized  into  the 
5th  tropical  depression  of  the  season  on  the  26th. 
The  depression  began  moving  northeastward  10  to  15  kt 
and  by  the  morning  of  the  27th  reconnaissance  aircraft 
indicated  that  it  had  strengthened  to  a  tropical  storm 
with  winds  of  45  kt  and  lowest  pressure  1000  mb . 

Dorothy  moved  toward  the  east  northeast  around  15  kt 
and  attained  hurricane  strength  the  morning  of  the 
28th.     Thereafter,  the  hurricane  turned  toward  the 
northeast  and  accelerated  to  20  kt  with  approach  of 
a  major  trough  over  the  northeastern  United  States 
and  southeastern  Canada.     Dorothy  gradually  lost  tro- 
pical characteristics  as  it  moved  rapidly  northeast- 
ward just  east  of  Cape  Race,  Newfoundland,  on  the 
evening  of  the  29th  and  was  absorbed  by  a  frontal  low 
pressure  system  over  the  cold  water  of  the  north 
Atlantic  on  September  30th. 

Dorothy  attained  maximum  strength  on  the  evening  of 
September  28th  with  highest  winds  and  lowest  pressure 
estimated  75  kt  and  980  mb ,  respectively. 

Dorothy  was  mainly  a  threat  to  shipping.     Both  Bermuda 
and  eastern  Newfoundland  were  on  the  weak  side  of  the 
storm  with  no  damage  reported.     No  reports  have  been 
received  from  the  southern  Leeward  or  northern  Wind- 
ward islands  concerning  damage  from  flash  floods  and 
strong  winds. 
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HURRICANE  DOROTHY 


Preliminary  Best  Track 


LATITUDE 

LONGITUDE 

DATE 

(GM) 

(NORTH) 

(WEST) 

(MB) 

(KT) 

STAGE 

9/26 

1800 

28 

5 

71 

5 

1010 

20 

Tropical  Depression 

9in 

0000 

29 

5 

69 

8 

1009 

20 

Tropical  Depression 

0600 

30 

2 

67 

9 

1005 

30 

1200 

30 

9 

65 

8 

1002 

40 

Tropical  Storm 

1800 

31 

9 

63 

6 

1000 

45 

9/28 

0000 

33 

2 

61 

8 

996 

50 

Tropical  Storm 

0600 

34 

4 

60 

8 

992 

60 

1200 

35 

5 

59 

7 

988 

65 

Hurricane 

1800 

37 

0 

58 

8 

984 

70 

9/29 

0000 

38 

3 

57 

0 

980 

75 

Hurricane 

0600 

40 

0 

55 

5 

984 

70 

1200 

42 

0 

54 

0 

988 

65 

1800 

44 

5 

53 

0 

990 

60 

Extratropical 

9/30 

0000 

47 

0 

51 

0 

995 

50 

Extratropical 

0600 

49 

5 

48 

5 

1000 

45 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


SEPTEMBER  1977 


Temperatuxe 

PrecipitatiOD 

Monthly  extremes 

Monthly  extremes 

STATE 

Station 

s 

o 

"5 

Station 

>west 

■2 

Station 

Greatest 

Station 

Least 

iS 

Q 

Q 

*F 

°F 

In. 

In. 

Alabama 

6  Stations 

98 

3+ 

Valley  Head 

49 

29+ 

Falkville   1  E 

12 . 82 

Troy 

2.93 

Alaska 

Haines 

82 

4 

Umiat 

5 

23 

Pelican 

^5  08 

Barter  Island  WSO  AP 

.  17 

Arizona 

2  Stations 

116 

8+ 

2  Stations 

24 

21 

Happy  Jack  Ranger  Station 

.  00 

Arkansas 

4  Stations 

100 

4+ 

Mammoth  Spring 

46 

21 

Damascus  2  NNE 

14.56 

Monticello  3  SW 

1  .  16 

Cali  fornla 

2  Stations 

116 

8+ 

White  Mountain  2 

11 

24 

Pit  River  Powerhouse  5 

16.90 

143  Stations 

.  00 

Colorado 

2  Stations 

103 

8 

Hermit  7  ESE 

16 

22 

Ames 

Brandon 

.  00 

Connecticut 

Middletown  4  W 

94 

3 

Coventry 

31 

12 

West  Hartford 

10 . 97 

Bulls  Bridge  Dam 

5  .  58 

Delaware 

2  Stations 

95 

2 

3  Stations 

43 

30+ 

Dover 

Wilmington  WSO  AP 

1 .  29 

Florida 

Inverness 

101 

11 

2  Stations 

58 

29 

Loxahatchee 

15.93 

Live  Oak 

2.65 

Georgia 

La  Fayette 

98 

4 

2  Stations 

44 

29 

La  Fayette 

18.  78 

Millhaven-Wade  2  SE 

1.31 

Hawaii 

Koloa  Ln  (M  ak)  940. 1 , Kauai 

96 

29 

Mauna  Loa  Slope  Obs ,  HI 

34 

25 

Saddle  Road  1  84,  Hawaii 

11.48 

20  Stations 

.00 

Idaho 

Glenns  Ferry 

100 

7 

Grouse 

17 

23 

Elk  Rivel'  1  S 

Arco  3  SW 

.  09 

I  llinois 

Waterloo 

97 

2 

Mount  Carroll 

33 

28 

Morr  is 

11  03 

Nashville  4  NE 

1 .  51 

Indiana 

Crane  Naval  Depot 

98 

3 

Angola 

37 

29 

Elkhart 

12.18 

Scot  tsburg 

.  94 

I  owa 

Le  Mars 

93 

6 

Elkader  5  SSW 

35 

28 

Corning 

9.74 

Kanawha 

2 . 48 

Kansas 

Saint  Francis 

103 

8 

A twood 

33 

24 

Effingham  1  N 

a 

Cedar  Bluff  Dam 

.05 

Kentucky 

2  Stations 

98 

2^ 

2  Stations 

41 

30 

Hickman  1  E 

Grayson  5  S 

.  87 

Louisiana 

Winnsboro 

98 

2 

Ashland  2  S 

55 

21+ 

Pine  Grove  Fire  Tower 

17  95 

Shreveport  WSO  AP 

.  53 

Maine 

Saco 

91 

2 

2  Stations 

25 

25t 

Bingham  Wyman  Dam 

7.34 

Vanceboro  2 

3 .  49 

Maryland 

2  Stations 

98 

Z+ 

2  Stations 

37 

12 

Vienna 

10.83 

Wheaton  Regional  Park 

.  29 

Massachusetts 

Chester  2 

94 

1 

Chester  2 

28 

12 

Great  Barrington  AP 

9  .  07 

Birch  Hill  Dam 

3.96 

Michigan 

Monroe 

91 

1 

2  Stations 

29 

11 

Yale  1  NNE 

Scottville  1  NE 

2 . 05 

Minnesota 

Browns  Valley 

93 

9 

Tower  3  S 

27 

12 

Grand  Portage  Ranger  Stn. 

12  21 

Willmar  St.  Hospital 

1  .  90 

Mississippi 

Fulton  3  W 

101 

1 

luka 

51 

11 

Ackerman 

15.22 

Vicksburg  Military  Park 

1  .  66 

Missouri 

Festus  2  NW 

97 

1 

Berryman  6  NW 

38 

11 

Diamond 

12.74 

Lakeside 

2  .  66 

Montana 

2  Stations 

94 

&+ 

Wisdom 

17 

9 

Carlyle  12  NW 

4  .  25 

Bridger 

.  07 

Nebraska 

2  Stations 

102 

94 

Agate  3  E 

23 

24 

Grand  Island  WSO  AP 

7  .  77 

Sidney  6  NNW 

.  00 

Nevada 

Sunrise  Manr  Las  Vegas 

1 12 

7 

Mountain  City  Ranger  Stn, 

13 

23 

Snowball  Ranch 

7  Stations 

.  00 

New  Hampshire 

Greenland 

93 

2 

Mount  Washington 

23 

25 

Mount  Washington 

10.64 

Newport 

4.11 

New  Jersey 

2  Stations 

94 

3+ 

3  Stations 

35 

13+ 

Ringwood 

8.20 

Bridgeton  3  NE 

1  ,  49 

New  Mexico 

Jal 

104 

29 

Eagle  Nest 

21 

22 

Des  Moines 

5.41 

White  sands  Natl  Monument 

.  04 

New  York 

New  York  Laurel  Hill 

96 

2 

Old  Forge 

28 

12 

Golden  1  N 

14  . 61 

Montauk 

4  ,  15 

North  Carolina 

Concord 

98 

1 

Transou 

34 

29 

Lake  Toxaway  2  SW 

Elizabeth  City 

1.91 

North  Dakota 

2  Stations 

91 

9 

Towner  2  NE 

24 

30+ 

Moffit  3  SE 

7.91 

Grenora 

1.87 

Ohio 

Hamilton-Fairfield 

96 

1 

Fredericktown  4  S 

35 

30+ 

Ottawa  NWR 

7.48 

Pleasant  Hill 

1  .  20 

Oklahoma 

Chattanooga  3  NE 

107 

30 

Kenton 

40 

19 

Kansas  1  ESE 

•  03 

Hobart  FAA  AP 

.06 

Oregon 

Vale 

97 

Brothers 

19 

22 

Tillamook  13  ENE 

Ar lington 

.30 

Pennsylvania 

Phoenixville  1  E 

98 

2 

Austinburg  2  W 

30 

29+ 

Bradford  4  w  Reservoir  1 

10  77 

Hanover 

1  .  36 

Puerto  Rico 

Magueyes  Island 

96 

20+ 

Adjuntas  Substation 

56 

30 

Pico  Del  Este 

15.73 

Quebradillas 

1 .  73 

Rhode  Island 

Providence  WSO  AP 

90 

2 

Kingston 

35 

30 

North  Foster  1  E 

7.26 

Block  Island  WSO  AP 

4  .  10 

South  Carolina 

Parr 

97 

7 

Saluda 

42 

29 

Caesars  Head 

15.58 

Lake  City   1  SE 

1.25 

South  Dakota 

Cedar  Butte 

105 

8 

Deerfield  4  NW 

20 

22 

Canistota  2  N 

7.45 

Porcupine  16  NW 

1.34 

Tennessee 

Waynesboro 

99 

1 

2  Stations 

42 

30+ 

Athens 

14.42 

Bristol  WSO  AP 

2.36 

Texas 

3  Stations 

110 

27+ 

2  Stations 

41 

25+ 

Lytle 

12.60 

28  Stations 

.00 

Utah 

3  Stations 

103 

7+ 

2  Stations 

18 

30+ 

Cottonwood  Weir 

3.39 

4  Stations 

.05 

Vermont 

Morrisville  2 

89 

2 

2  Stations 

29 

12 

Mount  Mansfield 

12.69 

Montpelier  FAA  AP 

4.58 

Virginia 

2  Stations 

99 

3+ 

Burkes  Garden 

33 

30 

Ashland 

6.58 

Washington  Natl  WSO  AP 

.32 

Virgin  Islands 

Christ ians ted  Fort 

94 

4 

Catherineburg 

67 

21 

Catherineburg 

8.71 

Granard 

3.08 

Washington 

Dallesport  FAA  AP 

91 

13 

Chesaw  4  NNW 

21 

26 

Rainier  Paradise  R  S 

10  .  29 

2  Stations 

.59 

West  Virginia 

Moorefield  2  SSE 

96 

1 

Canaan  Valley 

28 

12 

Alderson 

6.50 

Charleston  WSO  AP 

1 .  14 

Wisconsin 

2  Stations 

87 

4^ 

Jump  River  5  E 

28 

21 

Gordon 

7.21 

Charmany  University  Farm 

2.25 

Wyoming 

2  Stations 

98 

6 

Bondurani  3  NW 

13 

18 

Alva  5  SE 

2.81 

4  Stations 

00 
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0 

Q 

0 

NEW  YQRK   LA  GUAROIA 

99 

59 

3^ 

R  I  CHMOND 

4 

'* 

21 

1  t  TT 1  E   Rnr  K 

0 

Q 

5 

L  ^U I S I  ANA 

ROCHESTER 

113 

166 

161 

R0A(4nKE 

1 8 

32 

Al  BVAMrtetA 

0 

0 

SYRACUSE 

121 

195 

149 

WALinPS   isi.  A^'D 

7 

15 

Caltfdrnja 

BATqN  RqUGE 

0 

0 

^AK  E  R  $r  I  F  L  0 

0 

L At' E  ^HAR L E S 

0 

0 

NORTH  CAROLINA 

WASHINGTON 

B I SHHP 

64 

64 

49 

NEM  DrLE'^NS 

0 

0 

ASHE V I LLE 

1  4 

14 

5ft 

OL'^MP  I  ft 

2*2 

39(1 

RLUE  CaNVO^ 

240 

3o9 

l93 

SHR  E  ^E  PQRT 

0 

0 

0 

CAPE   HATTERAS  R 

0 

0 

QU  T  LL AYUTe 

29o 

6 '2 

635 

EUREKA  U 

251 

733 

77ft 

CHARLOTTE 

i 

3 

S6  ftTTLF 

IB5 

304 

269 

0 

Q 

0 

HA  IN£ 

GREENSBORO 

7 

7 

2* 

seattle.tacqma 

l78 

2^5 

332 

I^QtljQ  BfACH 

0 

Q 

7 

C  AR  I  BO'-' 

408 

557 

933 

R AL  E IGH 

4 

4 

SPOKANE 

2^9 

402 

264 

\.0%   &NRE L E S 

0 

1 

57 

P  D  R  T*L  A  N  0 

293 

3l6 

282 

W  I  LH  INGTON 

0 

^  ft 

STAMPEDE   PASS  R 

536 

1100 

IIP 

1  n<   turpi  c^t  II 

0 

0 

? 

^'ALLA   ^/ALL^  U 

133 

1*1 

85 

MT  SHASTA  R 

246 

3  1  7 

24^ 

MARYLAND 

NORTH  DAKOTA 

YA< IMA 

217 

273 

2C4 

HAK  L  AND 

l5 

2  13 

BAL  T I MOR  6 

9 

9 

27 

BISMARCK 

246 

374 

6 

8 

n 

PAR  GO 

2  1  L 

313 

1 

WEST  VIRGINIA 

? Af  R AMpNTQ 

iT 

l7 

9 

MASSACHUSETTS 

W  I L  L  I  S70N 

267 

406 

R  E • HL  gy 

67 

- 

US 

^andberg  R 

110 

123 

5n 

RLUE  HlLL  O0S  ^ 

148 

172 

131 

CHARLE  5T0N 

19 

21 

46 

5AN  OIfCO 

0 

Q 

22 

BOSTON 

65 

89 

8* 

QH 10 

EL< I^S 

^9 

195 

SAN  FRANCISCO 

55 

206 

243 

WQRC  ES^E'' 

l89 

237 

l7B 

AKRQN 

66 

93 

12* 

MU'^T  I  NGTON 

35 

46 

^AN  FRANC  ISCO  U 

93 

4o6 

481 

C  I  N(J  I  NNat  I   ABBE  OB 

12 

13 

37 

PA^KFRSSURG  u 

12 

2 

46 

^ANTA  MARIA 

44 

152 

30^ 

M  I C  H I GAN 

C  LEVEL AND 

60 

9o 

STOCKTON 

2 

ft 

A  LP  E  NA 

206 

*l  1 

450 

COLUMBUS 

36 

94 

84 

W I SCGNS  In 

DETROIT 

45 

50 

9l 

OAYTHN  U 

45 

92 

70 

GREEN  BAY 

1*2 

229 

267 

CqLhR  AOO 

OE  TRO  I T  Mg  Tro 

85 

103 

MANSF  I  ELD 

63 

96 

89 

LA  CROSSE 

122 

1^3 

157 

A  L  AMnS A 

246 

449 

F  L  T  N  T 

97 

139 

1*7 

TOLEDO 

7l 

103 

MA^ISL"! 

1*1 

2^2 

226 

73 

97 

J  77 

GR ANH  R  AP  I  DS 

99 

I'O 

1*9 

youngstqwn 

65 

1  ft2 

1  49 

M  I  L W AU<EE 

106 

1*1 

I'l 

38 

94 

umifUTnu   1  Ave 

200 

363 

401 

grano  junction 

17 

iB 

^  6ft 

1  A  u  c  I  Ki  r< 

118 

175 

169 

QK  L AhOMA 

WYQH IMG 

259 

^  UE  B  L  0 

54 

38 

55 

marquetts  u 

244 

420 

374 

OKL AnQMA  CITY 

0 

CASPER 

164 

2  1 1) 

muskfgon 

lOl 

162 

189 

TULSA 

1 

C  HF YFNN£ 

l50 

278 

CAIIlT    (Tt  Habte 

335 

692 

512 

L  A  'JOf  R 

1^3 

2^5 

241 

BR  I DGE  ^QRT 

92 

59 

42 

Qn  g  gqn 

SHFR  I D  AN 

233 

31  6 

304 

uABTcnon 
nfl  K  1 r  u" u 

112 

121 

118 

AS  TQP  I A 

231 

5o3 

5  1  5 

mil  ijT u 

347 

589 

489 

BURNS  U 

278 

41  1 

DEC  AM ARE 

INTERNATIONAL  FALLS 

367 

647 

942 

EUGE^'E 

178 

266 

?  M 

W I L  M I NCT  HN 

31 

32 

32 

minneapql IS 

145 

180 

205 

ME  OFORD 

105 

123 

1  2  1 

rochfste** 

143 

20* 

241 

PE  NQ  L  E  TQN 

2ft0 

255 

11^ 

DlSTjOF  COL'^'^BIA 

ST  CLQUn 

287 

?83 

PORTLAND 

1?1 

l90 

22  5 

WASHINGTON  DULLES 

23 
1 

26 

43 

1^1 

2ft  1 

WASHTNGTqN  NATIONAL 

1^ 

SEXTON  SUMM IT  R 

3?9 

529 

1 

J  AC  K  *»DN 

0 

0 

FLOR I  DA 

HfR  lO I  Am 

0 

0 

PENNSYLVAn I A 

APPALAfHICOL* 

0 

ALLENTOWN 

56 

66 

9l 

riAVTHNA  BgACH 

0 

H  I  SSQUR I 

ERIE 

no 

l7o 

2q9 

FqrT  MVgRS 

0 

0 

ft 

Columbia  regional 

14 

14 

42 

HARR  I  S8URG 

35 

40 

JArKSOMVILlE 

0 

0 

ft 

KANSAS  CITY 

21 

21 

42 

PHILADELPHIA 

24 

24 

3« 

KEY  WE^T 

0 

0 

ST  jnsFPH 

26 

26 

54 

P  ITTSBURGH 

78 

130 

121 

LAKEL'^ND  u 

0 

0 

ft 

ST  L nu 1 s 

11 

11 

35 

P  ITTSBURGH  U 

?0 

^9 

u  1  AH  I 

0 

0 

n 

SPR  I NG^  I  f  L  D 

4 

4 

41 

SC  R ANTON 

ll9 

l7o 

ii" 

nR  L  AN  Dn 

0 

0 

ft 

u  1 1  1  T  AMcPnRT 

46 

65 

^ENS  ACnL  A 

0 

0 

ft 

MONTANA 

TAI LAH&CCce 

0 

0 

n 

R  T  1  1  t  ki  Ti  c 

208 

267 

246 

TAHP  A 

0 

0 

GL  A  SGq^ 

292 

464 

30B 

R  L  OCK    I SL  A  NO 

84 

«7 

_ 

9 

WEST  P&L^  Beach 

0 

0 

ft 

GR F AT  Falls 

MAVRF 

280 
236 

436 

an 

320 
322 

PRHV  I  DEnC  E 

103 

lft9 

1  0  ^ 

Georgia 

WgLENA 

270 

414 

394 

SnUTH  CAROLINA 

ATHENS 

2 

2 

6 

KALISPFLL 

375 

557 

95a 

CHARLESTON 

0 

0 

ATLANTA 

4 

4 

8 

MILES  CITY 

200 

259 

242 

CHARLESTON  U 

0 

0 

AUGUSTA 

0 

0 

MISSOULA 

310 

445 

411 

COLUMBIA 

1 

1 

COLUMBUS 

0 

0 

0 

crmvlle«sprtnbro 

2 

2 

MACON 

0 

0 

ft 

ROME 

4 

4 

11 

SOUTH  DAKOTA 

SAVANNAH 

0 

0 

0 

ABERDEEN 
MUPQN 

RAPID  CITY 
SIOUX  FALLS 

172 
129 
163 
125 

213 
156 
212 
147 

1  VI 
221 
193 

-  22 


COOLING  DEGREE  DAYS 


State  and  station 

Qinent 
season 

Normals  lanuary 
through  this  month 

State  and  station 

Cunent 
season 

Normals  January 
through  this  month 

otate  and  stahon 

Current 
season 

^  Normals  January 
1  through  this  month 

State  and  stahon 

Cunent 
season 

Normals  January 
through  this  month 

This  month 

Period  January 
through  this  month 

This  month 

Period  January 
through  this  month 

This  month 

Period  January 
through  tl^'g  month 

This  month 

Period  January 
through  this  month 

ALAPAMA 

HAWAI I 

2296 

NEBRASKA 

SOUTH  CAROLINA 

elRHINCHlM 

329 

22*6 

U4* 

HIL'O 

382 

2911 

GRAND  ISLAND 

77 

1105 

1025 

CHARLESTON 

417 

2**1 

I960 

HUNTSVILLE 

271 

1978 

1736 

HONOLULU 

505 

3661 

3175 

LINCOLN 

91 

1250 

1133 

CHARLESTON  U 

470 

2670 

2182 

MDHli.E 

".82 

2723 

2391 

KAHULUI 

446 

3079 

2606 

NORFOLK 

73 

1034 

915 

COLUMBIA 

318 

2126 

1995 

MDSTGQHeiY 

■.♦2 

2531 

2114 

LI  HUE 

456 

3078 

2799 

NORTH  Platte 

64 

720 

802 

GRMVLLE-SPRTNBRG 

289 

1904 

1530 

OMAHA 

105 

1362 

1154 

ALASKA 

IDAHO 

OMAHA  (NORTH)  WSFO 

76 

1092 

935 

SOUTH  DAKOTA 

ANCHORAGE 

0 

11 

0 

BOISE 

61 

822 

706 

SCOTTSBLUFF 

90 

9*5 

666 

A!)ERDEEN 

19 

58" 

566 

ANNETTE 

0 

60 

14 

lewiston 

49 

1012 

657 

VALENT INE 

57 

732 

731 

HU>ON 

44 

795 

711 

BARROM 

0 

0 

0 

PDCATeLLU 

35 

519 

437 

RAPID  CITY 

51 

574 

652 

BARTER  ISLAND 

0 

0 

0 

NEVADA 

SIOUX  FALLS 

40 

85* 

713 

BETHEL 

0 

8 

0 

ILLINUIS 

ELKO 

48 

636 

342 

RETTLES 

0 

90 

17 

CAIRO  U 

290 

2183 

1751 

ELY 

14 

198 

207 

TENNESSEE 

HG  DELTA 

0 

65 

3* 

CHICAGO  U  HARE 

76 

1108 

652 

LAS  VbCAS 

476 

3119 

2801 

BRISTOL 

163 

1207 

1078 

COLO  BAY 

0 

0 

0 

CHICAGO  MIDWAY 

83 

1216 

906 

REND 

32 

500 

329 

CHATTANOOGA 

320 

2077 

1584 

FAIRBANKS 

0 

98 

S2 

HOLINE 

73 

1068 

677 

WINNEMUCCA 

27 

741 

407 

KNDXVILLE 

263 

1787 

1521 

6ULKANA 

0 

5 

9 

PEORIA 

88 

1110 

951 

MEMPHIS 

426 

2620 

1949 

HDHER 

0 

0 

0 

ROCKFORD 

48 

8*7 

703 

NEW  HAMPSHIRE 

NASHVILLE 

261 

1991 

1641 

JUNEAU 

0 

1 

0 

1  SPRINGFIELD 

134 

136B 

1095 

CONCORD 

38 

468 

349 

0A<  RIDGE 

177 

1245 

1333 

KING  StLMQN 

0 

0 

0 

MT  WASHINGTON  OBS 

0 

0 

0 

KOOIAK 

0 

0 

0 

INDIANA 

1339 

TEXAS 

KOTZEBUE 

0 

19 

0 

i  EVANSVILLE 

232 

1757 

NEW  JERSEY 

ABILENE 

534 

2500 

2334 

HC  GRATH 

0 

36 

I* 

FORT  wAYNE 

108 

1028 

739 

ATLANTIC  CITY 

168 

1009 

864 

AMARILLO 

287 

1678 

1397 

NOME 

0 

21 

0 

INDIANAPOLIS 

175 

1357 

961 

ATLANTIC  CITY  U 

200 

1027 

825 

AUSTIN 

572 

2867 

2676 

ST.  PAUL  ISLAND 

0 

0 

0 

SOUTH  Bend 

74 

992 

687 

NEWARK 

146 

1207 

1013 

BROWNSVILLE 

585 

3374 

3332 

TALKEETNA 

0 

8 

6 

TRENTON  U 

1*9 

1156 

958 

CORPUS  CHRISTI 

621 

3226 

3076 

UNALAKLEET 

0 

22 

0 

IOWA 

DALLAS  FT  WORTH 

505 

2697 

2435 

VALDEZ 

0 

0 

0 

BURLINGTON 

69 

1129 

974 

1       NEW  MEXICO 

DEL  RIO 

630 

3o8c 

3115 

VAKUTAT 

0 

0 

0 

DES  MOINES 

86 

13*1 

910 

ALBUQUERQUE 

1*1 

1328 

1309 

EL  PASO 

380 

2197 

2037 

DUBUUUE 

30 

685 

596 

CLAYTON 

130 

985 

759 

GALVESTON 

499 

2630 

266* 

ARIZONA 

SIOUX  CITY 

55 

862 

923 

ROSNELL 

*08 

2362 

1533 

HOUSTON  InTeRCON 

456 

24">7 

2633 

FLAGSTAFF 

20 

191 

148 

,  WATERLOO 

23 

673 

665 

LUBBOCK 

379 

1991 

16C9 

PHOENIX 

6B3 

4013 

3242 

NEW  YORK 

MIDLAND 

51b 

2651 

2140 

TUCSON 

517 

2810 

2601 

KANSAS 

ALBANY 

53 

574 

574 

PORT  ARTHUR 

551 

2943 

2563 

UINSLOV 

178 

1267 

1189 

CONCORDIA 

143 

1372 

1275 

BINGHAMTON 

33 

434 

369 

SAN  ANGELA 

562 

2774 

2548 

YUMA 

3672 

37B3 

DODGE  CITY 

?31 

1829 

1384 

!  BUFFALO 

*5 

573 

437 

SAN  ANTONIO 

525 

2729 

2765 

GOODLAND 

106 

867 

916 

NEW  YORK  U 

159 

1263 

1054 

VICTORIA 

551 

2698 

2635 

ARKANSAS 

TDPEKA 

209 

1549 

1331 

NEW  YORK  KENNEDY 

127 

866 

853 

WACO 

628 

3181 

2669 

FORT  SMIIH 

367 

2219 

19*3 

WICHITA 

254 

1817 

1629 

1  NEW  YORK   LA  GUARDIA 

130 

1097 

1038 

WICHITA  Falls 

502 

2553 

2462 

LITTLE  RUCK 

377 

2212 

1862 

ROCHESTER 

50 

661 

531 

KENTUCKY 

SYRACUSE 

49 

520 

551 

UTAH 

CALIFORNIA 

COVINGTON 

181 

1225 

1063 

MILFORD 

67 

722 

668 

BAKERSFItLD 

«23 

2526 

2059 

LEXINGTON 

232 

1501 

1174 

NORTH  CAROLINA 

SALT  LAKE  CiTY 

123 

1108 

916 

BISHHR 

120 

1175 

1022 

LOUISVILLE 

238 

1692 

1241 

ASHEVILLE 

146 

999 

857 

RLUE  C*NYON 

53 

473 

302 

CAPE  H4TTERA5  R 

374 

1658 

1451 

VERMONT 

EUREKA  U 

0 

0 

0 

LOUISIANA 

CHARLOTTE 

294 

1666 

1546 

BURLINGTON 

27 

507 

396 

FRFSNO 

27!> 

1860 

1605 

ALEXANDRIA 

455 

2669 

2069 

GREENSBORO 

214 

1617 

1312 

LUNG  BfACH 

207 

1036 

855 

BATON  RqUGE 

447 

2597 

2400 

RALE IGH 

245 

1657 

1357 

VIRGINIA 

LOS  ANGELES 

nb 

472 

SO" 

LAKE  CHARLES 

456 

2522 

2508 

WILMINGTON 

391 

2196 

1869 

LYNCHBURG 

167 

1296 

loej 

LOS   ANGELES  U 

210 

1062 

1001 

NEW  ORLEANS 

463 

2739 

2*7* 

NORFOLK 

347 

I884 

1403 

MT    SHASTA  R 

19 

373 

?86 

SHREVePQKT 

419 

2314 

2376 

NORTH  DAKOTA 

RICHMOND 

289 

1763 

1326 

HAKLANP 

A* 

152 

11* 

RISMARCK 

11 

367 

487 

ROANOKE 

185 

1*53 

1016 

RED  BLUFF 

267 

1982 

1822 

MAINE 

FARGO 

6 

487 

473 

WALLOPS  ISLAND 

228 

130C 

1081 

SACRAMf NTQ 

139 

974 

1111 

CARIBOU 

1 

223 

126 

WILLISTON 

6 

410 

422 

SAnDBEPC  R 

108 

792 

780 

Portland 

19 

308 

252 

WASHINGTON 

SAN  DIFGO 

22* 

7*5 

631 

OHIO 

DLYMPIA 

1 

109 

101 

SAN  FRANCISCO 

17 

B3 

95 

MARYLAND 

AKRON 

71 

892 

628 

OUILLAYUTg 

0 

17 

8 

Sf.N   FRANCISCO  U 

B 

44 

23 

BALTIMORE 

229 

1457 

109* 

CINCINNATI  ABBE  08 

202 

1410 

U66 

SEATTLE 

1 

175 

183 

SANT4  MARIA 

17 

81 

67 

CLEVELAND 

84 

69* 

606 

SEATTLE-TACOMA 

* 

232 

129 

stockthn 

243 

1582 

1217 

MASSACHUSETTS 

COLUMBUS 

139 

1066 

80l 

SPOKANE 

0 

*72 

388 

BLUE  HILL  0B5  R 

45 

583 

*57 

DAYTON  U 

153 

1196 

923 

STAMPEDE  PASS  R 

0 

101 

16 

COLORADO 

BOSTON 

75 

891 

661 

MANSFIELD 

96 

759 

Bo8 

WALLA  WALlA  U 

52 

977 

856 

ALAHOSA 

2 

65 

88 

WORCESTER 

32 

*25 

387 

TOLEDO 

77 

764 

676 

YAKIMA 

* 

639 

479 

COLORADO  SPRINGS 

*9 

498 

455 

YOUNGSTOWN 

69 

704 

5l6 

penvfr 

93 

799 

620 

MICHIGAN 

WEST  INDIES 

Gf.AND  JUNCTION 

ISO 

1582 

1129 

ALPENA 

9 

257 

20' 

OKLAHOMA 

SAN  JUAN  P.R. 

*67 

*117 

3721 

PUFBLO 

115 

11*5 

971 

DETROIT 

106 

1053 

733 

OKLAHOMA  CITY 

395 

2112 

l8o6 

1  DETROIT  METRO 

94 

673 

6*6 

TULSA 

327 

2296 

1871 

WEST  VIRGINIA 

CONNECTICUT 

FLINT 

62 

656 

*32 

BECKLEY 

77 

605 

464 

BRIDGEPORT 

1A3 

776 

729 

GRAND  RAPIDS 

44 

7l4 

569 

OREGON 

CHARLESTON 

180 

1211 

1036 

HARTFORD 

SB 

904 

584 

HOUGHTON  LAKE 

5 

354 

250 

ASTORIA 

0 

18 

13 

ELK  I NS 

9l 

481 

389 

LANSING 

56 

719 

529 

BURNS  U 

27 

451 

289 

HUNTINGTON 

156 

1350 

1078 

DELANaRE 

harsuette  u 

0 

229 

216 

EUGENE 

12 

251 

239 

parkersburg  U 

178 

1202 

1025 

WILMINGTON 

166 

1115 

980 

MUSKEGON 

28 

520 

«63 

MEOFORD 

77 

837 

562 

SAULT  STE  H4X1E 

0 

66 

139 

pendletun 

16 

725 

656 

WI  SCONS  In 

DIST.QF  COLUMBIA 

PORTLAND 

10 

375 

300 

green  bay 

5 

53* 

386 

WASHINGTON  OULLtS 

175 

U56 

931 

MINNESOTA 

SALEM 

5 

261 

232 

LA  CROSSE 

33 

776 

663 

WASHINGTON  NATIONAL 

274 

1729 

1386 

OULUTh 

0 

122 

176 

SEXTON  SUMMIT  R 

11 

291 

137 

MADISON 

10 

622 

454 

INTERNATIONAL  FALLS 

0 

187 

176 

MILWAUKEE 

20 

564 

4*4 

Florida 

MINNEAPOLIS 

19 

691 

576 

PACIFIC  AREA 

SPPALAGMICOLA  U 

465 

2385 

240* 

ROCHESTER 

26 

5*8 

*67 

GUAM  TAGUAC  R 

478 

3783 

3735 

WYOMING 

491 

OAYTONA  BEACH 

478 

2796 

2512 

ST  CLOUD 

6 

*28 

*26 

JOHNSTON 

496 

3855 

3782 

CASPER 

31 

498 

FORT  MYERS 

509 

2812 

3076 

KOROR  R 

5?4 

4668 

4472 

CHEYENNE 

29 

252 

327 

JACKSONVILLE 

462 

2529 

2340 

MISSISSIPPI 

KWAJALEIN 

555 

4736 

46o9 

LANDER 

34 

410 

383 

KEY  WEST 

556 

36^3 

3912 

JACKSON 

409 

2*68 

2190 

MAJURO 

5?8 

4445 

4414 

SHERIDAN 

16 

316 

446 

LAKELAND  U 

525 

2981 

2»21 

MERIDIAN 

433 

2*11 

2119 

PAGO  PAGO 

411 

425* 

3967 

MIAMI 

549 

3363 

3253 

PONAPE  R 

499 

4593 

4238 

nRLANOn 

536 

2840 

2753 

MISSOURI 

TRUK  MDEN  ISLAND 

508 

4650 

4395 

PENSsCPLl 

462 

2*9l 

2472 

COLUMBIA  REGIONAL 

177 

1419 

1239 

WAKE 

541 

4093 

4056 

TALLAHASSEE 

428 

2372 

2368 

KANSAS  CITY 

1*7 

1392 

1383 

YAP  R 

466 

4393 

44l7 

TAMPA 

526 

3020 

2876 

ST  JOSEPH 

136 

1411 

1298 

WEST  Palm  beach 

4B4 

311* 

3072 

ST  LOUIS 

190 

1663 

1*34 

PENNSYLVANIA 

SPRINGF lELO 

238 

1677 

1341 

ALLENTOWN 

115 

960 

766 

GFDPGIA 

ERIE 

44 

449 

373 

ATHENS 

292 

19*3 

1664 

MONTANA 

HARRIS8URG 

140 

1049 

1017 

ATLANTA 

266 

1717 

1532 

BILLINGS 

3* 

545 

498 

PHILADELPHIA 

175 

1228 

1091 

AUGUSTA 

395 

2196 

191* 

GLASGOW 

6 

321 

436 

PITTSBURGH 

72 

619 

640 

COLUMBUS 

400 

2509 

2r** 

GREAT  FALLS 

20 

293 

332 

SCRANTON 

59 

563 

601 

MACON 

397 

2*59 

2181 

HAVRE 

1* 

371 

395 

WILLIAMSPQRT 

119 

857 

692 

ROME 

305 

1990 

1565 

HELENA 

13 

225 

256 

SAVANNAH 

421 

2511 

2170 

KALISPFLL 

0 

129 

117 

RHODE  ISLAND 

MILES  CITY 

33 

665 

746 

BLOCK  ISLAND 

65 

491 

359 

MISSOULA 

3 

295 

186 

PROVIDENCE 

85 

821 

532 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


SEPTEMBER  1977 


Herbert  J.  Thompson,  Office  of  Hydrology 


Flash  flooding  again  dominated  the  flood  scene  over 
the  country  during  September,  headed  by  the  disas- 
trous flooding  in  the  Kansas  City  metropolitan  area, 
which  took  25  lives  and  caused  losses  estimated  at 
$90  million.     Two  flash  flood  events  in  northeastern 
Minnesota  caused  substantial  damage,  and  severe  flash 
flooding  occurred  in  Greenville  County,  South  Caro- 
lina.    Widespread  river  and  flash  flooding  occurred 
in  portions  of  the  lower  Missouri  Basin  with  a  record 
crest  stage  on  Stranger  Creek  at  Tonganoxie,  Kansas. 
Localized  flash  flooding  was  reported  in  a  number  of 
streams . 

Widespread  flooding  occurred  in  western  New  York 


where  record  monthly  rainfall  totals  were  reported. 
Minor  to  moderate  river  flooding  occurred  in  several 
areas,  including  the  upper  Susquehanna  and  Ohio 
River  Basins,  the  Southeast,  Iowa,  Illinois,  the 
White  and  Arkansas  Basins,  southeast  Louisiana,  and 
the  Kenai  Peninsula  in  Alaska. 

Severe  urban  flooding  occurred  in  Philadelphia,  PA, 
and  Birmingham,  AL.     Other  cities  affected  by  urban 
flooding  included  Chicago,  IL,  Springfield,  MO, 
Redding,  CA,  and  Sioux  Falls,  SD. 


FLOOD  EVENT 


Preliminary  Estimate 
Lives         of  Property  Damage 
Lost  (thousands  of  dollars) 


GREAT  LAKES 


ST.  LAWRENCE  DRAINAGE 


The  storm  of  the  8th-9th  produced  rainfall  amounts  of  about  6.5 
inches  along  the  Canadian  border  west  of  Grand  Portage,  MN. 
Bridges  over  the  Flute  Reed  River  were  destroyed  and  summer 
homes  in  the  Gunflint  area  were  damaged.     This  storm  was  preced- 
ed by  heavy  rainfall  in  late  August  over  the  area. 

A  second  major  storm  over  the  same  general  area  of  northeastern 
Minnesota  on  the  23d-25th  caused  widespread  damage  along  U.  S. 
Highway  61  between  Two  Harbors  and  Grand  Marais.  Numerous 
bridges  and  approaches  were  damaged  in  varying  degrees  at  stream 
crossings  along  the  highway.     Record  crest  stages  were  reported 
on  streams  in  the  area,  including  the  Baptism,  Poplar,  Pigeon, 
Knife,  and  Caribou  Rivers.     Monthly  rainfall  totals  ranged  up  to 
10  inches  above  normal  in  the  Grand  Marais  -  Grand  Portage  area 
with  amounts  of  over  6  inches  from  the  September  23-25  storm. 

Widespread  flooding  occurred  in  western  New  York  State  the  latter 
half  of  the  month  due  to  record  rainfall,  which  totaled  over  10 
inches  for  the  period  at  many  locations.     The  most  serious  flood- 
ing occurred  in  the  suburbs  of  Buffalo  along  Tonawanda  Creek  and 
its  tributaries.     Damages  to  basements,  roads,  and  crops  were 
estimated  at  $1  million.     No  stage  reports  are  received  from 
this  area.     Moderate  flooding  occurred  in  Amherst  along  Ellicott 
Creek  on  the  26th  with  losses  of  $200,000.     Losses  of  $513,000 
were  reported  along  Cayuga  Creek  on  the  26th  with  most  damage  in 
the  towns  of  Lancaster  and  Cheektowaga.     Losses  of  $125,000  were 
also  reported  in  Cheektowaga  on  the  26th  from  Scajaquada  Creek. 
One  or  more  periods  of  minor  flooding  occurred  along  the 
Genesee  River  and  Oatka,  Black,  Cazenovia,  Cattaraugus  and 
Buffalo  Creeks. 


365 


1,500 


1,838 


ATLANTIC  SLOPE  DRAINAGE 

Heavy  localized  rainfall  occurred  over  the  Canaan-Norfolk  area  of  0  50 

northwestern  Connecticut  late  on  the  5th.     Amounts  of  3.41  inches 
at  Norfolk  and  2.85  inches  at  Colebrook  Dam  fell  in  less  than  3 
hours  and  a  report  of  about  7  inches  in  1  hour  was  received  by  the 
Corps  of  Engineers  from  that  area.     The  Blackberry  River  rose  an 
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FLOOD  EVENT 

ATLANTIC  SLOPE  DRAINAGE-Cont ' d 

estimated  15  feet  at  Canaan  washing  out  the  Furnace  Bridge 
stranding  people  on  the  south  side  of  the  river.     The  Ashpotag 
cut  two  state  highway  bridges  at  Norfolk.     Flash  flooding  on 
smaller  streams  washed  out  roads  and  a  bridge.     Several  families 
had  to  be  evacuated  from  their  homes.     There  are  no  reporting 
stations  in  the  area. 

Severe  urban  flooding  was  reported  in  Philadelphia  on  the  20th 
and  27th.     Amounts  of  A  inches  in  a  short  time  were  unofficially 
reported  for  both  storms.     A  drowning  resulted  in  both  storms 
when  the  victims  were  swept  under  by  fast  moving  water  at  in- 
tersections . 

In  the  Susquehanna  Basin  excessive  rainfall  occurred  during  the 
last  half  of  September  over  the  headwaters  of  the  basin  in  south- 
ern New  York  and  northeastern  Pennsylvania.     Totals  for  the 
period  ranged  from  6  to  10  inches  with  amounts  of  1  to  2  inches 
on  the  13th-14th,  16th  and  18th  and  1  to  3  inches  or  more  on  the 
19th-20th  and  24th-26th.     One  or  more  periods  of  generally  minor 
flooding  occurred  along  the  Tioughnioga,  Chenango,  and  the  Sus- 
quehanna River  from  Unadilla,  NY,  to  Towanda  PA.     Actual  damages 
were  light  but  considerable  effort  and  expense  were  incurred  in 
flood  protection  efforts  such  as  evacuation  of  river  front  homes 
and  closing  of  flood  gates. 

In  the  southern  portion  of  the  drainage  the  remnants  of  Tropical 
Storm  "Babe"  caused  excessive  amounts  of  rainfall  in  the  moun- 
tainous areas  of  the  Carolinas  on  the  7th-8th.     Amounts  of  7  to 
9  inches  were  reported  in  the  mountains  of  northwestern  South 
Carolina  with  5  to  6  inches  in  the  foothills.     Severe  flash  flood- 
ing occurred  on  smaller  streams  in  Greenville  County,  South 
Carolina,  with  losses  of  $156,000.     About  1,000  acres  of  farm- 
land were  flooded,   18  people  were  evacuated,  and  damage  occurred 
to  residences,  roads,  bridges,  culverts,  utilities,  and  a  church 
campground.     Losses  in  Pickens  County  were  $6,000.     Minor  flood- 
ing was  reported  on  several  larger  streams,  including  the  Cape 
Fear  and  Neuse  Rivers  in  North  Carolina  and  the  Broad  and  Reedy 
Rivers  in  South  Carolina. 


Lives 
Lost 


SEPTEMBER  1977 

Preliminary  Estimate 
of  Property  Damage 
(thousands  of  dollars) 


N.A. 


N.A. 


162 


EAST  GULF  OF  MEXICO  DRAINAGE 

Severe  urban  flooding  occurred  in  the  Birmingham  metropolitan  0  655 

area  as  the  remnants  of  Hurricane  "Babe"  caused  rainfall  of  up  to 
6  inches  the  night  of  the  6th.     Losses  of  $642,000  to  private  pro- 
perty and  $13,000  to  public  property  were  estimated  with  damage 
to  108  automobiles,   112  mobile  homes,  232  apartments,  and  275 
houses.     No  stream  flooding  was  reported. 


UPPER  MISSISSIPPI  BASIN 

General  rainfall  with  locally  heavy  amounts  across  central  Iowa  0  N.A. 

into  northern  Illinois  on  the  17th-18th  caused  minor  flooding  on 

the  lower  Wapsipinicon  and  upper  Iowa  Rivers  in  Iowa  and  the  upper 

Illinois  River  in  Illinois.     The  U.S.  Geological  Survey  reported 

the  highest  stage  in  21  years  of  record  on  Bear  Creek  with  7.8 

inches  of  rain  recorded  at  Ladora,  lA.     Cropland  along  Bear  Creek 

was  flooded  for  about  36  hours  and  roads  were  closed. 
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Preliminary  Estimate 
Lives         of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


MISSOURI  RIVER  BASIN 


Widespread  river  and  flash  flooding  occurred  over  a  large  portion 
of  the  lower  Missouri  Basin.     Areas  affected  included  south  cen- 
tral and  southeast  Nebraska  into  southwestern  Iowa  and  northeast- 
ern Kansas  into  northwestern  Missouri.     Two  periods  of  heavy  rain- 
fall were  involved.     The  first  occurred  late  in  August  and  the 
first  few  days  of  September  while  the  second  and  more  damaging 
occurred  September  12-13.     Details  of  areal  flooding  are  given 
below. 


In  Nebraska  substantial  losses  were  reported  in  the  south  central  1  716 

area  on  the  llth-12th  with  amounts  of  $333,000  in  Nuckolls  County, 
$131,000  in  Webster  County,  and  $252,000  in  Adams  County.  Al- 
though only  minor  flooding  occurred  along  the  Republican  River, 
losses  of  $29,000  occurred  in  Superior  and  $22,000  in  Guide  Rock 
from  local  stream  flooding.     In  Superior,  20  families  were  evac- 
uated and  a  bridge  was  damaged.     In  Adams  County  the  city  of  Hast- 
ings incurred  losses  of  $77,000.     Elsewhere  in  Nebraska  Wahoo 
Creek  crested  7  feet  over  flood  stage  at  Wahoo  and  the  Nemaha  River 
9  feet  over  flood  stage  at  Falls  City.     Minor  to  moderate  flooding 
occurred  along  the  South  Loop,  Little  Blue,  and  Big  Blue  Rivers 
and  Turkey  and  Lincoln  Creeks. 


In  southwest  Iowa  the  most  serious  flooding  was  from  the  early  0  N.A. 

September  storm.     A  24-hour  amount  of  4.5  inches  of  rain  was  re- 
corded on  the  2d  near  Lyman  in  the  Nodaway  Basin.     The  Nodaway 
River  crested  5  feet  over  flood  stage  at  Clarinda.     The  Nishna- 
botna  River  crested  8  feet  over  flood  stage  at  Hamburg  on  August 
31  and  more  than  7  feet  over  flood  stage  there  on  the  4th. 


On  tributaries  in  northwest  Missouri  above  Kansas  City  the  0  N.A. 

major  flooding  resulted  from  the  storm  of  the  12th-13th.  Crests 

nearly  10  feet  over  flood  stage  occurred  on  the  Little  Platte 

River  at  Smithville  and  the  Platte  River  at  Tracy.     Minor  to 

moderate  flooding  occurred  on  the  Tarkio,   102,  and  Platte  Rivers 

early  in  the  month. 

Major  flooding  resulted  in  northeast  Kansas  from  the  storm  of  the  1  8,800 

12th-13th.     A  record  crest  of  28.86  feet  was  reported  on  Stranger 
Creek  near  Tonganoxie.     The  previous  record  of  28.7  feet  occurred 
in  October  1961.     Flood  stage  at  Tonganoxie  is  22  feet.  Rainfall 
amounts  to  4  to  5  inches  occurred  the  night  of  the  11th  and  again 
over  the  same  area  the  evening  of  the  12th  with  widespread  flash 
flooding.     Among  the  larger  streams  affected  were  the  Black  Ver- 
million River  which  crested  more  than  10  feet  over  flood  stage 
at  Frankfort;  Soldier  Creek  cresting  9  feet  over  flood  stage  at' 
Topeka;  and  the  Delaware  River  with  14  feet  of  flooding  at  Mus- 
cotah.     Losses  by  county  were:    Nemaha,  $330,000;  Brown  $227,000; 
Soniphan,  $95,000;  Atchison  $260,000;  Shawnee  $57,000;  Leavenworth, 
$3.5  million;  Wyandotte;  $2.2  million;  Jackson,  $1  million;  and 
Jefferson,  $1  million.     Losses  of  four  lives  and  $15.5  million  in 
property  in  Johnson  County  are  included  in  the  greater  Kansas 
City  area  totals. 

The  devastating  flash  and  urban  flooding  in  the  Kansas  City  metro-  25  90,000 

politan  area  on  the  12th-13th  resulted  from  two  separate  6-hour 

rain  events  occurring  within  a  36-hour  period.    Amounts  of  6  to 

7  inches  fell  in  a  6-hour  period  with  each  storm.     The  recurrence 

interval  of  amounts  such  as  these  would  be  more  than  100  years  in 

either  case.     Totals  ranged  up  to  over  16  inches  for  the  36  hour 

period.     These  storms  were  unique  not  only  in  their  amounts  of 

rainfall  but  in  that  they  occurred  over  the  same  small  area  and 
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Preliminary  Estimate 
Lives  of  Property  Damage 

FLOOD  EVENT  Lost  (thousands  of  dollars) 


MISSOURI  RIVER  BASIN-Cont'd 


that  there  were  significant  differences  in  the  "cause"  of  the  two 
events.     If  either  storm  had  maximized  a  few  miles  away  only  mo- 
derate flooding  would  have  resulted.     The  hardest  hit  area  was  the 
famous  Plaza  Shopping  Center  along  Brush  Creek  in  southwest  Kansas 
City.     The  U.S.  Geological  Survey  reported  a  record  stage  of  22.2 
feet  with  a  peak  discharge  of  1,122  c.f.s.  per  square  mile  on 
Brush  Creek  and  record  stages  and  discharges  on  several  other 
small  streams  in  the  area.     Although  the  Blue  River  crested  nearly 
14  feet  over  flood  stage  at  the  Bannister  Road  gage,  it  was  well 
below  the  record  flood  of  1961.     Of  the  25  deaths  reported,  17 
were  either  drivers  or  passengers  in  automobiles. 

Moderate  flooding  occurred  in  the  lower  Missouri  Basin  below  the  0  N.A. 

Kansas  City  area  as  a  result  of  the  storms  of  the  12th- 13th.  The 

Fishing  River  crested  4  feet  over  flood  stage  at  Mosby,  MO.  From 

3.5  to  over  9  feet  of  flooding  occurred  along  the  Grand  River 

from  Chillicothe,  MO,  to  the  mouth  and  the  lower  Blackwater  River 

crested  8  feet  over  flood  stage  at  Blue  Lick,  MO.     As  a  result  of 

the  heavy  tributary  inflow  discussed  above,  flooding  occurred  at 

most  points  along  the  main  stem  of  the  Missouri  from  St.  Joseph, 

MO,  to  the  mouth.     The  greatest  flooding  was  in  the  Napoleon  to 

Boonville  reach  where  crests  of  about  5  to  more  than  8  feet  over 

flood  stage  were  reported. 


OHIO  RIVER  BASIN 


The  record  rainfall  in  western  New  York  the  latter  half  of  the  0  N.A. 

month  with  totals  of  over  10  inches  at  many  locations  caused 

minor  flooding  at  several  locations  in  the  headwaters  of  the  Ohio. 

Streams  affected  included  the  Chadakoin  River  at  Falconer,  NY, 

Conewango  Creek  at  Russell,  PA,  and  the  Allegheny  River  at  Olean, 

NY. 


Rainfall  of  3  to  4  inches  over  the  upper  Wabash  Basin  on  the  12th-  0  N.A. 

13th  caused  minor  flooding  along  the  Wabash  from  Lafayette  to 
Montezuma,  IN. 

Heavy  rainfall  resulted  from  the  remnants  of  Hurricane  "Babe"  on  0  N.A. 

the  7th-8th  with  48-hour  totals  of  up  to  9  inches  in  western  North 
Carolina  and  up  to  7.6  inches  in  eastern  Tennessee.    Up  to  4  feet 
of  flooding  occurred  along  the  French  Broad  River  in  North  Carolina 
and  2  feet  of  flooding  on  South  Chickamauga  Creek  in  Tennessee. 
Flooding  was  reported  on  the  Paint  Rock  and  Flint  Rivers  in 
northern  Alabama  and  the  Emory  River  in  Tennessee,  but  no  stage 
reports  were  received.     Heavy  rains  occurred  again  on  the  15th- 
16th  with  24-hour  totals  of  up  to  6.5  inches  over  the  Chickamauga 
Creek  Basin  with  only  minor  flooding,  and  about  4  inches  over  the 
French  Broad  Basin  with  flooding  similar  to  that  earlier  in  the 
month.     Principal  damage  was  to  secondary  roads  and  drainage  sy- 
stems.    The  TVA  reported  that  the  monthly  average  rainfall  over 
the  Tennessee  Basin  above  Kentucky  Dam  of  7.86  inches  was  the 
highest  September  rainfall  in  88  years  of  record. 


WHITE  BASIN 


September  was  an  unusually  wet  month  over  the  basin  with  monthly  1  N.A. 

totals  generally  5  to  6  inches  above  normal,  and  at  Corning,  AR, 
nearly  9  inches  above  the  normal  4.5  inch  total.    Most  of  this 
rain  fell  the  last  week  of  the  month,  causing  minor  flooding  on 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


SEPTEMBER  1977 


Preliminary  Estimate 
Lives         of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 

WHITE  BASIN-Cont'd 


the  lower  Black  River  and  extended  flooding  on  the  Cache  River, 
which  crested  2  feet  over  flood  stage  early  in  October.  Bottom- 
land flooding  also  occurred  along  the  lower  White  River,  although 
flood  stages  were  not  exceeded.     Losses  were  to  field  crops,  main- 
ly soybeans.     Flash  flooding  occurred  in  Springfield,  MO,  on  the 
26th  from  4.5  inches  of  rain.     There  was  one  fatality. 


ARKANSAS  BASIN 


Rains  of  2  to  5  inches  over  southeastern  Kansas  on  August  31  -  0  N.A. 

September  1  caused  about  3  feet  of  flooding  on  the  Ninnescah 
River  at  Peck,  KS,  and  more  than  7  feet  of  flooding  on  the 
Chikaskia  River  at  Corbin,  KS.    Minor  flooding  resulted  on  the 
main  stem  of  the  Arkansas  at  Arkansas  City,  KS. 


LOWER  MISSISSIPPI  BASIN 

Southeast  Louisiana  had  much  above  normal  rainfall  during  Septem-  0  N.A. 

ber  with  the  greatest  monthly  total  recorded  at  Pine  Grove  at 
17.75  inches.     Much  of  the  excess  was  due  to  Tropical  Storm 
"Babe"  which  caused  amounts  of  5  to  6  inches  over  the  area  on  the 
5th-6th  resulting  in  flooding  on  the  Amite  River  with  a  crest  of 
18.6  feet  at  Denham  Springs  (Flood  Stage  25  feet).     Minor  flood- 
ing occurred  along  the  Comite  River. 


WEST  GULF  OF  MEXICO  DRAINAGE 

Over  south  Texas  surface  soil  conditions  were  very  dry  during  the  0  50 

month  in  general.     Rainfall  was  confined  to  the  first  two  weeks 
of  the  month  with  the  heaviest  daily  amounts  on  the  8th  and  the 
13th-14th.     Very  heavy  rainfall  occurred  on  the  13th-lAth  in 
southwest  Bexar  County  and  northeast  Atascosa  County.     The  center 
of  the  rain  was  at  Natalia,  where  11.50  inches  was  measured. 
Nearby  Lytle  had  7.50  inches,  and  Lacoste  had  7.15  inches.  A 
second  center  this  same  night  was  in  the  Lavernia-Stockdale  area 
where  Lavernia  reported  6.00  inches  and  Stockdale  had  7.00  inches. 
Flooding  occurred  along  the  Atascosa  River  headwaters  and  along 
San  Miguel  Creek.     Overbank  flooding  also  occurred  along  Cibolo 
Creek  in  the  Lavernia  and  Stockdale  reach.     In  Natalia  several 
homes  were  flooded  along  Fort  Ewell  Creek.     No  loss  of  life  oc- 
curred with  these  stream  rises.     In  the  Lytle  area  a  train  was 
derailed  on  a  bridge  crossing  a  small  stream. 

Flash  flooding  occurred  near  Hatch,  NM,  on  the  6th  closing  U.S.  0  N.A. 

Highway  85,  and  at  Hagerman,  NM,  on  the  29th. 


GULF  OF  CALIFORNIA  DRAINAGE 

Flash  flooding  occurred  in  the  Tucson,  AZ ,  area  on  the  lOth-llth,  0  N.A. 

flooding  several  homes  and  washing  out  some  roads.     State  Route 
76  in  southwestern  Pina  County  was  closed.     Heavy  flooding  and 
road  washouts  occurred  in  Dune  Valley  near  Yuma,  AZ. 


GREAT  BASIN 

Urban  and  flash  flooding  in  South  Davis  County,  Utah,  on  the  14th,  0  N.A. 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


SEPTEMBER  19 

Preliminary  Estimate 
Lives  of  Property  Damage 

FLOOD  EVENT  Lost  (thousands  of  dollar 

GREAT  BASIN-Cont'd 

flooded  some  basements  and  deposited  mud  and  debris  in  yards  and 
streets . 


PACIFIC  SLOPE  DRAINAGE 

At  Redding,  CA,  6.8  inches  of  rain  on  the  18th-20th  caused  damage  0  N.A. 

to  streets  and  stores. 


ALASKA 

Flooding  recurred  along  the  Kenai  River  this  time  as  the  result  0  N.A. 

of  the  dumping  of  two  glacier  dammed  lakes  ( Jokulhlaups) .  Water 
from  the  lake  in  the  Snow  River  headwaters  caused  a  crest  of 
14.60  feet  at  Cooper  Landing  (Flood  Stage  12  feet)  on  the  6th. 
This  crest  moved  downstream  and  coincided  with  the  crest  of  water 
released  from  Skilak  Lake  to  cause  a  crest  of  13.46  feet  at  Sol- 
dotna  (Flood  Stage  12  feet)  on  the  9th.     This  stage  was  the  second 
highest  on  record  at  Soldotna.     The  highest  stage  resulted  from 
an  ice  jam  in  December  1969.     A  total  of  20  families  were  evac- 
uated from  developments  along  the  river  but  there  was  not  much 
additional  damage  over  that  caused  by  the  flooding  which  ended  in 
late  August. 

On  the  weekend  of  the  2Ath-25th  heavy  rainfall  was  reported  at 
the  Indian  Mountain  Air  Force  Station.     A  total  of  9.3  inches  of 
rain  was  recorded  in  a  72-hour  period  at  the  Utopia  Creek  station. 
The  rainfall  was  localized  as  less  than  a  0.1  inch  was  reported 
at  Galena  to  the  south,  and  Bettles  to  the  north.     Utopia  Creek 
and  Indian  River  both  rose  rapidly  and  although  no  accurate  data 
are  available,  unofficial  estimates  indicates  the  streams  were 
over  bank  within  4  hours  of  the  beginning  of  the  rainfall.  One 
road  crosses  Indian  River  between  the  Air  Force  support  camp  and 
radar  station;  the  approaches  to  the  bridge  were  washed  out  and 
the  water  supply  system  across  the  river  from  the  camp  was 
threatened.     The  power  plant  came  within  one  foot  of  being 
flooded,  and  a  long-time  resident  of  the  area  reported  he  had 
never  seen  rainfall  or  river  stages  like  this  in  his  entire  time 
there.     No  stage  reports  are  received  from  these  streams. 

PUERTO  RICO 

A  number  of  tropical  waves  moved  through  Puerto  Rico  and  the 
Virgin  Islands  during  the  month  with  an  average  frequency  of 
every  three  to  five  days.     The  heaviest  rains  associated  with 
a  tropical  wave  passage  occurred  on  the  6th  bringing  some  inten- 
sities of  3  to  4  inches  in  3  hours.     In  Yabucoa  a  total  of  4.75 
inches  was  reported,  with  a  duration  of  about  four  hours.  This 
was  sufficient  to  bring  the  Guayanes  River  over  its  banks  at 
the  entrance  to  the  town  of  Yabucoa  and  made  the  road  entering 
town  impassable  for  several  hours.     By  the  end  of  the  month 
agricultural  drought  conditions  had  ended  and  the  meteorological 
drought  had  greatly  diminished. 
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FLOOD  STAGE  DATA 


River  dnd  station 


CHEAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 
CactarauguB  Creek: 

Govande,  NY 
Caxenovla  Creek: 
Ebeneier,  NY 

luffelo  Creek: 

Cardenvllle,  NY 
Elllcotc  Creek: 

Wllliansvllle.  NY 
Cayuga  Creek: 

Lancaster,  NY 
Oacka: 

Carbutt,  NY 

Black: 

Churchvllle,  NY 
Geneaee: 

Wellsvllle,  NY 

Portageville,  NY 


ATLANTIC  SLOPE  DRAINAGE 
Tloughnloga: 

Whitney  Point,  NY 

Chenango : 

Sherbourne,  NY 
Chenung: 

Chemung,  NY 
Susquehanna : 

Unadilla,  NY 

Bainbrldge,  NY 

Conklln,  NY 

Veatal.  NY 

Towanda,  PA 
Neuae: 

Smithfield,  NC 

Klnaton,  HC 
Cape  Pear: 

Huake  Lock  &  Dam,  NC 

Ellzabethtovn,  NC 
Broad : 

Blair,  SC 
Ready: 

Greenville,  SC  (Westfleld  St.  Gage) 

UPPER  MISSISSIPPI  RIVER  BASIN 
Uapalpinlcon  River: 

De  Witt,  lA 
Iwa  River: 

Harshalltovn,  lA 
Illinoia  River: 

Horrla.  IL 

U  Salle,  IL 

Havana ,  IL 


Flood 
nage 


(All  dates  In  September  un less  otherwise  specified) 


Above  flood  stages 
-dates 


Stage 


6.3 
6.5 


10.50 
10.24 

17.5 
18.9 
18.0 

3A.0 
33.4 
34.3 


12.7 
12.3 
13.5 


16.05 
14.28 


12.46 
14.34 


20.14 
16.45 


15.9 
14.3 


42.6 
20.6 


13.60 
20.35 
14.5 


SEPTEMBER  1977 


River  and  station 


MISSOURI  RIVER  BASIN 
South  Loup  River: 

Ravenna,  NE 
Wahoo  Creek: 

Wahoo,  NE 

Ithaca,  NE 

West  Nishnabotna  River: 

Randolph.  lA 
Nishnabotna  River: 

Hamburg,  lA  (Rural  FS) 

Nemaha  River: 

Falls  City,  NE 
Tarklo  River: 

Fairfax,  MO 
Nodaway  River: 

Clarlnda,  lA 
One  Hundred  and  Two  River: 

Maryville,  MO 
Little  Platte  River: 

Smithvlllc,  MO 
Platte  River: 

Agency,  MO 

Tracy,  MO 

Republican  River: 

Hardy,  NE 
Lincoln  Creek: 

Seward,  NE 
Turkey  Creek: 

Wllber,  NE 
Little  Blue  River: 

Fairbury,  NE 

Hollenberg,  KS 

Hanover,  KS 
Black  Vermillion  River: 

Frankfort,  KS  (Hway  9) 

Big  Blue  River: 

Seward,  NE 

Crete,  NE 

Blue  Rapids,  KS 
Soldier  Creek; 

Topcka,  KS 
Delaware  River: 

Muscotah,  KS 

Stranger  Creek: 
Easton,  KS 

Tongaooxle,  KS 
Kansas  River: 

Kansas  City,  KS  (23d  St.  Branch) 
Blue  River: 

Kansas  City,  MO  (Bannister  Road) 
Little  Blue  River: 

Lake  City,  HO 


Flood 
stage 


Above  flood  stages 
-dates 


20.5 
£22. 0 


21.3 
21.8 


24.0 
23.2 
16.8 


24.14 
22.82 


24.50 
28.58 


11.6 
14.51 
14.50 


23.24 
29.44 


23.4 
20.8 
11,105.47 


J27. 18 
30.82 


25.0 
17.75 
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FLOOD  STAGE  DATA 


(All  dates  in  September 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From 

To- 

Stage 

Date 

MISSOURI  RIVER  BASIN-Cont'd 

ft. 

Ft. 

Fishing  River: 

Hosby,  MO 

20 

12 

13 

24 .0 

12 

Grand  River: 

Chlllicothe,  MO 

24 

13 

15 

27.5 

14 

Sumner,  MO 

26 

13 

16 

31.44 

15 

Brunswick,  MO 

12 

3 

13 

8 
18 

16.00 
21.46 

6 
15 

Blackwater  River: 

Blue  Lick.  MO 

25 

13 

20 

33.10 

16 

Missouri  River: 

St.  Joseph,  MO 

17 

1 
3 
12 

2 
6 
14 

18.3 
19.1 
19.2 

1 

3 
13 

Leavenworth,  KS 

19 

12 

14 

20.  74 

13 

Kansas  City,  MO 

22 

13 

14 

22.80 

13 

Napoleon,  MO 

17 

13 

15 

24.6 

14 

Waverly.  MO 

20 

2 
13 

7 
17 

21.07 
28.50 

6 
14 

Glasgow.  MO 

25 

14 

17 

30.4 

15 

Boonvllle,  MO 

21 

13 

17 

26.55 

15 

Jefferson  City,  MO 

23 

14 

18 

25.20 

16 

Hermann,  MO 

21 

14 

18 

24.4 

16 

St.  Charles,  HO 

25 

14 

19 

27.65 

17 

OHIO  BASIN 

Chadakoln: 

Falconer,  NY 

3.2 

20 
24 

24 
30 

3.8 
E  4.4 

20 
26 

Conewango  Creek: 

Russell,  PA 

8 

21 

29 

9.0 

Allegheny: 

Olean,  NY 

10 

20 
25 

21 
25 

10.4 
10.0 

20 
25 

Wabash : 

Lafayette,  IN 

11 

14 

16 

12.3 

16 

Covington,  IN 

16 

15 

17 

16.5 

15 

Montezuma,  IN 

14 

15 

18 

15.7 

16 

French  Broad: 

Rosman,  NC 

8 

7 

7 

11.64 

7 

Blantyre,  NC 

17 

8 
17 

9 
18 

17.9 
18.8 

18 

South  Chickamauga  Creek: 

Chickamauga,  lit 

10 

7 
16 

8 
17 

12.1 
10.6 

8 
16 

WHITE  BASIN 

Cache; 

Patterson,  AR 

8 

20 

X/ 

Black; 

Black  Rock,  AR 

14 

26 

26 

14 .5 

ARKANSAS  BASIN 

Nlnnescah : 

Peck,  KS 

17 

1 

2 

19.9 

1 

Chikaskia: 

Corbin,  KS 

10 

1 

2 

S17.2 

2 

Blackwell,  OK 

26 

3 

4 

28.1 

3 

Arkansas: 

Arkansas  City,  KS 

17 

3 

4 

19.99 

3 

iless  otherwise  specified)  SEPTEMBER  1977 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From— 

To- 

Stage 

Date 

LOWER  MISSISSIPPI  BASIN 

Ft. 

Ft. 

Comlte: 

Comite,  LA 

18 

6 

6 

18.24 

6 

Amite: 

Denham  Springs,  LA 

25 

7 

8 

28.6 

7 

Port  Vincent,  LA 

9 

8 

8 

9.12 

8 

ALASKA 

Kenai: 

Cooper  Landing 

12 

2 

10 

14.60 

6 

Soldotna 

12 

7 

11 

13.46 

9 
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SOLAR  RADIATION  INTENSITIES 

Tabulated  in  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


SEPTEMBER  1977 


Sun's  zenith  distance 


78.r     7s.r     7o.r  eo.o' 


60.0'       70.7*       75.7*  78.7' 


ALBUQUERQUE,  MM 


.96 
1.01 


1.00 
.92 


.99 
.90 
.94 

.84 


1.09 
1.05 
1.01 
1. 10 
1.08 

1.04 
1.09 


1.09 
1.02 
1.05 


1.16 
1.14 
1.23 


1.16 
1.20 


1.24 
1.18 
1. 19 
(1.06) 
1.12 


1.34 
1.30 
1.28 
1.36 


1.30 
1.33 


1.35 
1.41 
1.36 
1.37 
(1.24) 
1.34 

1.44 
1.41 


1.46 
1.43 


(1.43) 
1.48 


1.23 
1.23 
1. 18 
1.30 
1.34 


1.35 
1.25 


1.21 
(1.12) 


(  .71) 


1.06 
1.09 


1.10 
.97 


.99 

1.00 

.92 
(  .98) 
1.02 


dlADISON,  WI 


1.08 
1.17 
1.11 


M  1.21 
S  1.28 


.90 
1.12 


TUCSON,  AZ 


4.64 

3 

71 

2 

78 

1 

86 

1 

.86 

2.  78 

3 

.71 

4.64 

2  

.  78 

87 

99 

1 

13 

1.34 

91 

.75 

3  

.71 

83 

97 

1 

13 

1.30 

1 

01 

.82 

.65 

4  

87 

1.13 

1.  18 

1 

06 

.89 

78 

.67 

6  

.76 

84 

97 

1 

17 

1.36 

1 

14 

.99 

85 

.77 

7  

.81 

90 

1 

02 

1 

14 

1.29 

1 

11 

.90 

77 

.66 

8  

.  70 

81 

92 

1 

08 

1.29 

1 

07 

.87 

72 

.63 

9  

.55 

66 

82 

1 

01 

1.23 

11  

.78 

85 

97 

1 

09 

12  

81 

94 

1 

13 

1.34 

1 

11 

13  

.70 

82 

94 

1 

12 

1.27 

1 

10 

.89 

.65 

14  

.75 

82 

95 

1 

09 

1.32 

15  

.86 

98 

16  

1 

27 

17  

.85 

95 

1 

07 

1 

23 

1.40 

1 

27 

1.  11 

99 

.90 

18  

.88 

98 

1 

09 

1 

24 

1.39 

1 

20 

1.03 

89 

.80 

19  

.86 

94 

1 

08 

1 

23 

1.38 

1 

25 

1. 12 

99 

.87 

20  

.92 

1 

01 

1 

11 

1 

26 

1.38 

1 

24 

1.07 

97 

.87 

21  

.90 

1 

00 

1 

11 

1 

24 

1.41 

1 

25 

1. 12 

1 

02 

.92 

24  

1 

23 

1 

28 

1.14 

1 

03 

.92 

25  

.96 

1 

04 

1 

14 

1 

28 

1.40 

1 

22 

1.08 

98 

.87 

27  

94 

1 

06 

1 

01 

.87 

71 

.63 

28  

.65 

70 

82 

1 

01 

1.34 

1 

09 

.93 

84 

.74 

29  

.83 

92 

1 

04 

1 

19 

1.35 

1 

21 

1.09 

99 

.89 

30  

.94 

1 

04 

1 

12 

1 

28 

1.42 

1 

23 

1.09 

97 

.87 

Aver- 

ages 

.80 

89 

1 

00 

1 

15 

1.33 

1 

15 

.99 

88 

.79 

Sun's  zenith  distance 


A.M. 

P.M. 

78.7' 

75.7* 

70.7* 

60.0* 

* 

60.0* 

707" 

75.7' 

78,7" 

BLUE  HILL  OBSERVATORY,  MA 


10  

11  

12  

13  

14  

15  

16  

17  

18  

21  

22  

23  

24  

25  

26  

27  

30  

Aver- 
ages 


1.18 
1.22 
1.20 
1.21 
1.13 
1.11 
1.15 
1.15 
1.13 
1.11 
1.11 
1.12 
1.10 
1.08 
1.09 
1.18 
1.  17 
1. 17 
1,  18 
1. 17 


NO  DATA  RECE''IED 


MAUNA  LOA  OBSERVATORY,  HI 


1.26 
1.29 
1.28 
1.30 
1.20 
1.  18 
1.21 
1.23 
1.20 
1.  19 
1.19 
1.20 
1.  19 
1.  17 
1. 18 
1.26 
1.25 
1.26 
1.25 
1.25 
1.23 


1.35 
1.38 
1.37 
1.39 
1.30 
1.27 
1.31 
1.30 
1.29 
1.28 
1.28 


1.45 
1.49 
1.47 
1.49 
1.40 
1.39 
1.41 
1.41 
1.40 
1.39 
1.40 
1.40 
1.40 
1.37 
1.39 
1.45 
1.46 
1.46 
1.42 
1.46 
1.42 


1.54 
1.62 
1.57 


1.53 
1.50 


1.54 
1.58 


1.42 
1.43 


1.33 
1.34 


1.31 
1 .32 


1.18 
1.18 
1.20 


1.16 
1.16 
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REFERENCE  NOTES 

OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply   to  the  period  24  hours   prior   to  time  of  ob- 

servat ion .  In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.  (See  individual  Climatological  Data  for  times 
of  observations) . 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,   using  a  ratio  of  1  inch  of  water  equivalent  to  every  10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1'*C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site, 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"   table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =     0.3048  meters 
''F.         =     9  X  "C  +  32 

1  inch  «    25.4  millimeters 

1  mile  per  hour      0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

STORM  SUMMARY: 

**         Includes  crop  damage. 
C        Crop  damage. 

*         No  occurrence  of  storms  or  unusual  weather  phenomena  reported. 

@        Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

0         For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental   Data  Service,   NOAA ,   monthly  pub- 
lication STORM  DATA. 

t        No  Storm  Data  Report  received  for  this  State. 

<>      Report  Incomplete. 

t         Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000   to  $50,000 

5  $50,000   to  $500,000 

6  $500,000  to  $5  Million 

7  $5  Million  to  $50  Million 

8  $50  Million  to  $500  Million 

9  $500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1_/      Flooding  continued  at  the  end  of  the  month. 
NA       Not  available. 

FLOOD  STAGE  DATA: 


#  Highest  Stage  Observed 

1/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

E  Estimated 

P  Provisional   (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of   temperature  obser vat  ions  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it  is  possible  for   temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  warmer   than  -40°C.     Observations  of  wind  speed  and  direction  are  sometimes  lost  due  to 
limiting  angles,   i.e.,   elevation  angles  less  than  6°   above  the  horizon,   or  any  obstruction  above  the  hor izon ,     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,    they  are  obtained  from  carbon  hygr  is  tors , 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes ;   dynamic  height   (geopotential)   in  units  of   .98  dynamic 
meter,    temperature  and  dew  point   in  degrees  Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+         Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t         Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,   due  to  the  lesser  number  of  Dew  Point  observations 
at  the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967, 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  Kran  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.   8,   No.   2,   page  63,  of   this  publication. 

()         Clouds  Present  DM       Moderate  Dust  HH       Moderate  Haze  KS     Slight  Smoke 

•  Values  corresponding  to  true  solar  noon       DS       Slight  Dust  HS      Slight  Haze  H       Moderate  Haze- » ndeter- 

BD        Blowing  Dust  F        Fog  I         Intense  Haze-indeterminable  minable 

BN         Blowing  Sand  GF      Ground  Fog  K         Smoke  N  Sand 

C  Dust  H        Haze  KI       Intense  Smoke  S       Slight  Haze-indeter- 

DI         Intense  Dust  HI       Intense  Haze  KM      Moderate  Smoke  minable 

NET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coffling  minus  the  total  outgoing  radiation  of  all  wave  lengths. 

These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.   Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by   the  NOAA,   National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensoi-  and  Speedomax  H  (Leeds  Norlhrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,   National  Weather  Service. 
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chart  1.  A.  Normal  Daily  Average  Temperature  (°F.  1941-70),  September. 


Chart  II  A    Total  Precipitation  (Inches),  September  1977 


B     Percentage  of  Normol  Precipitation,  September  1977 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
OCTOBER  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Lyle  Denny,  Climatologist 
Environmental  Data  Service,  NOAA 


HIGHLIGHTS:     Rainfall  during  October  was  well  above 
normal  from  southern  Mississippi  through  New  England. 
Southern  Georgia  and  Florida  missed  these  rains 
which  were  much  less  than  the  normal  amounts.  Parts 
of  the  Midwest  and  northern  Plains  also  experienced 
excessive  rain  which  hampered  harvesting.  The 
southern  parts  of  Arizona,  New  Mexico,  and  Texas  had 
above  normal  precipitation,  but  the  winter  wheat 
areas  of  those  States  and  Colorado  had  too  little. 
Temperatures  were    generally   moderate  over  the  Na- 
tion; it  was  above  normal  west  of  the  Rockies  and 
below  east  of  them. 

October  began  with  a  cold  front  moving  off  the  East 
Coast  causing  heavy  rain  in  parts  of  the  Appalachians 
and  New  England.     The  very  dry  area  in  the  middle 
eastern  States  was  skirted  by  the  storms  and  had 
only  light  rain. 

After  the  front  passed  a  large  high  pressure  system 
dominated  the  area  east  of  the  Rockies  and  allowed  a 
few  days  of  drying  in  the  Corn  Belt  so  the  harvest 
could  progress.     The  respite  was  short-lived;  rain 
returned  to  the  central  United  States  by  the  middle 
of  the  first  week  and  spread  eastward.     Some  rain 
fell  in  this  first  week  over  nearly  all  the  Country 
except  the  dry  parts  of  the  central  western  areas. 
Two  cool  air  masses  entered  the  country  during  the 
first  week  and  kept  the  temperature  cooler  than  nor- 
mal in  most  of  the  Nation. 

During  the  second  week  a  trough  of  low  pressure  in 
the  upper  air  moved  from  the  Rocky  Mountains  to  the 
East  Coast.     Light  to  moderate  amounts  of  rain  ac- 
companied the  trough  from  the  central  United  States 
eastward.     Heavy  thunderstorms  triggered  rains,  some 
more  than  two  inches,  in  southern  Texas  and  the 


Mississippi  Delta.     Clearing  dry  weather  followed 
the  trough  eastward,  but  a  surface  low  formed  off 
Cape  Hatteras  at  the  end  of  the  week  causing  welcome 
moderate  rain  in  the  dry  areas  of  the  mid-eastern 
States.     Temperatures  continued  cooler  than  normal 
over  much  of  the  country,  but  the  West  experienced  a 
warm  spell  when  some  parts  of  northern  California 
rose  10  to  12°  above  normal. 

The  surface  low  off  the  East  Coast  moved  northward 
during  the  week  of  the  17th-23d  and  most  of  the 
Southeast  remained  rainless,  but  New  England  recorded 
moderate  to  heavy  amounts.     Late  in  the  week  a  wave 
formed  on  a  front  in  southern  Missouri  producing 
heavy  rain  from  south  central  Texas  into  Iowa.  Some 
moderate  rain  fell  along  the  extreme  northwestern 
coast,  but  most  of  the  area  from  the  western  Plains 
westward  had  little  or  no  precipitation.    The  warm 
air  in  the  West  moved  eastward  and  many  of  the  areas 
west  of  the  Mississippi  River  were  warmer  than  nor- 
mal.    East  of  the  river  readings  were  6  to  7°  below 
normal . 

The  last  week  was  a  rainy  one  as  the  most  significant 
amounts  fell  from  southern  Mississippi  northeastward 
to  Virginia  and  Maryland.     Some  local  flooding  oc- 
curred in  central  Mississippi  and  Alabama,  while  rain 
was  generally  heavy  in  the  rest  of  the  area.     In  con- 
trast, the  western  Plains  remained  dry  as  did  south- 
ern California  and  Nevada.     Substantial  and  welcome 
rain  fell  in  the  Pacific  Northwest  and  reached  as 
far  south  as  central  California.     An  unusual  circum- 
stance— the  entire  United  States  was  warmer  than 
normal.     Parts  of  the  Rockies  were  9  to  10°  above 
normal  and  much  of  the  East  was  6  to  7°  above. 
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HURRICANE  EVELYN 


October  13  -  15,  1977 

National  Hurricane  Center,  NOAA 
Miami,  Florida 


Hurricane  Evelyn  had  its  origin  as  a  tropical  wave 
which  crossed  the  African  coast  on  October  3.  The 
main  impulse  associated  with  the  wave  moved  westward 
at  the  rather  low  latitude  of  about  6°  north.  The 
Bermuda-Azores  high  was  weaker  than  normal  over  the 
western  half  of  the  north  Atlantic  which  allowed  the 
disturbance  to  turn  northwestward  toward  the  sub- 
tropics  . 

During  this  period,  October  9-12,  the  sprawling,  dis- 
organized cloud  pattern  associated  with  the  distur- 
bance gradually  consolidated  and  became  separated 
from  the  inter-tropical  convergence  zone  (ITCZ) .  On 
the  12th,  the  low-level  system  interacted  with  an 
upper-level  cold  low.     This  was  evidenced  by  in- 
creases in  the  degree  and  organization  of  the  asso- 
ciated convection.     As  the  upper-level  low  passed  to 
the  south  and  weakened,  it  was  replaced  by  a  weak 
anticyclone  over  the  disturbance. 

The  upper  atmospheric  circulation  pattern  became  more 
favorable  for  development  and  satellite  pictures  in- 
dicated that  a  surface  depression  probably  formed  on 
the  13th,  about  400  miles  south  of  Bermuda.     As  the 
depression  headed  toward  Bermuda,  ships  located  in 
the  zone  of  strong  pressure  gradient  to  the  east  of 
the  circulation  center  encountered  gale  force  winds 
early  on  the  14th.     The  'best  track'  indicates  that 
Evelyn  became  a  tropical  storm  at  this  time.  How- 
ever, up  to  this  point  there  were  no  data  from  the 
vicinity  of  the  center  to  confirm  the  tropical 
character  of  the  storm.     Such  confirmation  was  pro- 
vided when  the  center  passed  over  Bermuda  early  on 
the  14th.     At  0920  GMT,  the  Naval  Air  Station  on 
Bermuda  recorded  a  pressure  minimum  of  1003.8  mb , 
and  a  shift  of  surface  winds  from  east  to  west.  At 
1000  GMT,  the  station's  radar  located  the  center  at 
a  bearing  and  range  of  50°  at  10  n  mi.     Strong  winds 
were  confined  to  the  eastern  semicircle,  over  the 
open  water.     The  strongest  surface  winds  measured  at 
Bermuda  were  only  15  kt  with  gusts  to  26  kt. 

After  the  center  passed  over  Bermuda,  Evelyn  acceler- 
ated north  northeastward  in  the  strong  flow  aloft  to 


the  east  of  an  intensifying  500  mb  low  over  the  middle 
Atlantic  states.     Evelyn  strengthened  as  it  attained 
a  forward  speed  of  35  mph  on  the  14th.     An  Air  Force 
reconnaissance  flight  measured  a  central  pressure  of 
994  mb  and  low-level  winds  of  72  kt  at  0000  GMT, 
October  15.     Based  on  these  data,  Evelyn  was  upgraded 
to  a  hurricane. 

Meanwhile,  an  intense  non-tropical  storm  just  off  the 
east  coast  of  the  United  States  was  paralleling  Eve- 
lyn's track.     Gale  and  Storm  Warnings  were  posted 
along  portions  of  the  New  England  coast  swept  by  this 
storm.     As  Evelyn  raced  toward  the  Canadian  Maritime 
Provinces,  it  was  apparent  that  it  would  encounter 
the  frontal  zone  associated  with  the  east  coast  storm, 
and  it  was  questionable  how  long  the  hurricane  could 
maintain  tropical  characterestics .     An  Air  Force 
reconnaissance  flight  reported  that  the  storm  had  an 
extratropical  appearance  as  the  center  moved  onshore 
over  Cape  Breton  Island,  Nova  Scotia,  during  the 
morning  of  the  15th.     Satellite  pictures  showed  that 
the  hurricane's  cloud  mass  was  merging  with  that  of 
the  front.     However,  a  ship  (call  sign  5LTA)  en- 
countered easterly  winds  of  68  kt  and  a  pressure  of 
1001  mb  just  off  the  southwest  tip  of  Newfoundland 
at  1800  GMT,  October  15.     Therefore,  Evelyn  is  de- 
signated a  hurricane  up  to  this  point  on  the  'best 
track' . 

The  storm  weakened  rapidly  as  it  moved  inland  over 
extreme  western  Newfoundland  and  merged  with  the 
front.     Gusts  of  gale  force  were  reported  from  Step- 
henville  and  St.  John's  probably  due  to  the  combined 
effects  of  the  remnants  of  Evelyn  and  the  front. 

No  reports  of  damage  or  casualcies  due  to  Evelyn  have 
been  received.     The  lowest  pressure  was  994  mb  re- 
ported by  reconnaissance  at  2350  GMT,  October  14. 
The  highest  sustained  surface  winds  were  68  kt  re- 
ported by  the  ship,  5LTA,  at  1800  GMT,  October  15. 
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HURRICANE  EVELYN 


October  13  -  15,  1977 
Official  Track 


TIME 

LATITUDE 

LONGITUDE 

PRESSURE 

WIND 

DATE 

(GMT) 

(NORTH) 

(WEST) 

(MB) 

(KT) 

STAGE 

10/13 

1800 

26.9 

62.9 

1010 

30 

Tropical  Depression 

10/14 

0000 

29.0 

64.0 

1008 

30 

Tropical  Depression 

0600 

30.9 

64.9 

1005 

35 

Tropical  Storm 

1200 

33.0 

64.9 

1002 

40 

1800 

35.9 

64.4 

999 

50 

10/15 

0000 

39.2 

63.3 

994 

65 

Hurricane 

0600 

42.4 

61.5 

996 

68 

1200 

45.5 

60.1 

998 

68 

1800 

47.4 

59.2 

999 

68 

10/16 

0000 

49.1 

58.3 

1000 

45 

Extratropical 

TROPICAL  STORM  FRIEDA 


October  16  -  18,  1977 

National  Hurricane  Center,  NOAA 
Miami,  Florida 


Frieda  was  a  short-lived  tropical  storm  in  the  north- 
west Caribbean.     The  origins  of  this  system  can  be 
traced  to  a  tropical  wave  which  passed  off  the  Afri- 
can coast  on  A  October.     It  travelled  westward  for 
the  next  ten  days  without  incident.     Then  a  large 
convective  cloud  mass  associated  with  this  wave  moved 
from  the  central  Caribbean  on  the  14th  to  the  north- 
west Caribbean  on  the  15th  and  16th. 

Meanwhile,  a  cold  front  had  moved  across  the  Gulf  of 
Mexico  on  the  12th  and  its  remnants,  a  baroclinic 
zone  of  frontal  cloudiness,  became  located  in  the 
northwest  Caribb  ean .     The  cloudiness  from  the  wave 
merged  with  the  front  on  the  16th,  and  a  second  cold 
front  moved  into  the  same  area  on  the  17th,  apparent- 
ly reinforcing  the  surface  horizontal  wind  shear  and 
temperature  gradient  in  this  region. 

Late  on  the  16th,  a  reconnaissance  aircraft  located  a 
surface  circulation  center  just  east  of  Swan  Island, 
and  this  was  identified  as  a  tropical  depression. 
The  center  remained  very  well-defined  until  midday 
on  the  18th.     It  moved  steadily  and  slowly  westward 
from  its  inception  on  the  16th  until  late  on  the  18th, 
when  it  crossed  the  coast  of  Belize  in  Central  America 
just  north  of  Belize  City.     For  most  of  Frieda's 
duration,  the  associated  circulation  pattern  was  con- 
fined to  the  lower  troposphere  as  evidenced  by  the 


lack  of  mid  and  upper  cloudiness  near  the  center. 
Therefore,  the  storm's  motion  was  controlled  by  the 
easterly  trades  which  resulted  in  a  steady  westward 
course . 

On  the  17th,  a  reconnaissance  aircraft  reported  a 
band  of  strong  westerly  winds  between  the  center  and 
the  north  coast  of  Honduras.    Winds  of  60  kt  were 
measured  at  a  flight  level  of  1500  feet,  50  n  mi 
south  of  the  center.     Surface  winds  of  50  kt  were  es- 
timated at  this  same  position. 

It  was  the  receipt  of  the  above  wind  information  that 
resulted  in  the  upgrading  of  this  depression  to  a 
tropical  storm.     Other  factors  contributing  to  this 
decision  were:     Satellite  pictures  indicated  a  very 
well-defined  low-level  center;  and  at  times,  there 
was  considerable  rainfall  associated  with  this  system 
...Swan  Island  reported  4.46  inches  during  a  30  hour 
period  ending  at  1200  GMT  on  the  17th.     Grand  Cayman 
had  5.42  inches  during  a  36  hour  period  ending  at 
1800  GMT  on  the  16th. 

By  the  time  of  landfall,  late  on  the  18th,  maximum 
winds  had  decreased  to  well  below  gale  force.  Belize 
City,  just  south  of  the  point  of  landfall,  had  only 
light  rain  and  light  westerly  winds.     There  have  been 
no  reports  of  damage  or  casualties. 


Preliminary  Best  Track 


TIME 

LATITUDE 

LONGITUDE 

PRESSURE 

WIND 

DATE 

(GMT) 

(NORTH) 

(WEST) 

(MB) 

(KT) 

STAGE 

10/16 

1800 

17.3 

83.2 

1011 

25 

Tropical  Depression 

10/17 

0000 

17.3 

83.4 

1010 

30 

Tropical  Depression 

0600  . 

17.3 

83.6 

1009 

30 

1200 

17.2 

83.9 

1008 

40 

Tropical  Storm 

1800 

17.2 

84.4 

1007 

45 

10/18 

0000 

17.3 

85.0 

1006 

50 

Tropical  Storm 

0600 

17.4 

85.8 

1005 

40 

1200 

17.5 

86.6 

1006 

30 

Tropical  Depression 

1800 

17.6 

87.4 

1008 

25 

10/19 

0000 

17.6 

88.3 

1010 

20 

Tropical  Depression 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


OCTOBER  1977 


Temperature 

PrecipitAbon 

STATE 

Monthly  eactremes 

Monthly  extremes 

— — — 

Station 

t 

J3 

* 

Station 

west 

• 

Station 

Greatest 

Station 

Least 

s 

iS 

& 

°F 

'F 

In. 

In. 

A  la  bttina 

What  ley 

95 

1 

3  Stations 

27 

17 

Gorgas 

10.57 

Geneva  2 

1.31 

Alaska 

2  Stations 

61 

6+ 

Kobuk 

-26 

31 

Mac  Leod  Harbor 

55.99 

Tok 

.  17 

Arizona 

Litchfield  Park 

104 

3 

2  Stations 

18 

31+ 

Nogales 

8.30 

Cameron 

.01 

Arkansas 

Crossett  2  SSE 

95 

2 

9  Stations 

28 

18+ 

Clarksville 

4.61 

Stamps 

T 

Ca 1 i  fornia 

Palm  Springs 

104 

15  ( 

Bridgeport 

8 

30 

Fort  Dick 

7.  10 

51  Stations 

.00 

Co 1 orado 

John  Martin  Dam 

93 

2 

Berthoud  Pass 

_  2 

11 

Berthoud  Pass 

2 . 89 

12  Stations 

.00 

Connect  icut 

Mansfield  Hollow  Lake 

79 

28 

2  Stations 

21 

31. 

West  Thompson  Dam 

9.22 

Bridgeport  WSO  AP 

3  94 

Delaware 

Lewes   1  SW 

86 

2 

2  Stations 

31 

18 

Dover 

4  .  79 

Mil  ford  2  WSW 

2.91 

Flor Ida 

Pompano  Beach 

96 

3 

Smith  Creek 

30 

1&4 

Melbourne 

7.00 

Naples  2  NE 

05 

Georgi  a 

Nahunta 

94 

2 

Blairsville  Exp  Station 

26 

18+ 

Gainesville 

10.  74 

Nahunta 

26 

Hawal 1 

2  Stations 

93 

16^^ 

Mauna  Loa  Slope. Obs,  HI 

31 

21 

Piihonua  89,  Hawaii 

26 . 20 

3  Stations 

.00 

Idaho 

Grand  View  2  W 

86 

25 

Grouse 

6 

31 

Pierce 

6.96 

5  Stations 

.00 

Illinois 

Harr isburg 

87 

1 

Mount  Carroll 

18 

13 

Clinton  1  SSW 

7  .  79 

Chicago  O'Hare  WSO  AP 

1.36 

Indiana 

Evansvl 1 le 

86 

1 

Angola 

18 

17 

Crawfordsville  Power  Plant 

6.82 

Fort  Wayne  Disposal  Plant 

.  79 

Fort  Madison 

84 

22 

2  Stations 

20 

16 

Bedford 

10.98 

Dubuque  L  and  D  11 

2.  12 

Kansas 

6  Stations 

92 

274 

Russell  Sprini^s 

19 

12 

Leavenworth 

9 . 67 

5  Stations 

.00 

Kentucky 

2  Stations 

87 

1 

Covington  WSO  AP 

23 

17 

Hazard  Water  Works 

9.38 

Hickman  1  E 

1.62 

Louisiana 

2  Stations 

97 

2 

Ashland  2  S 

30 

13 

Oakdale 

12.93 

Hosston 

.23 

2  Stations 

75 

2 

Squa  Pan  Dam 

17 

31 

Sanford  2  NNW 

9.61 

Fort  Fairfield  5  NE 

4.32 

Mary  land 

Pocomoke  City 

87 

2 

Rockville  3  NE 

25 

18 

Clarksville  3  NNE 

6.73 

Savage  River  Dam 

2.94 

Massachusct  ts 

Chester  2 

81 

27 

Chester  2 

16 

31+ 

Pembroke 

8.45 

Boston  WSO  AP 

4.63 

Michigan 

3  Stations 

75 

21+ 

Lupton  1  S 

14 

17 

Marquette  FAA  AP 

4 .  13 

Howell  Wastewater  Plant 

.75 

Minnesota 

Browns  Valley 

79 

14 

Thorhult  1  S 

13 

22 

Worthington  2  NNE 

6 . 28 

International  Falls  WSO  AP 

.80 

Miss Isslppi 

Hernando 

96 

1 

Houston  2  NE 

26 

14 

Union 

8.  13 

Of ahoma 

1.52 

Missouri 

3  Stations 

90 

27+ 

Berryman  6  NW 

19 

13 

Plattsburg  Waterworks 

9.  18 

Seligman 

.92 

Montana 

3  Stations 

84 

18+ 

Neihart  8  NNW 

10 

2  Stations 

3.31 

Cleveland  5  KNE 

.  00 

Nebraska 

2  Stations 

89 

26+ 

Harrisburg  10  NW 

13 

12 

Mead  Agronomy  Lab 

5 .  30 

Oshkosh 

.00 

Nevada 

Sunrise  Manr  Las  Vegas 

98 

5 

3  Stations 

11 

30+ 

Spring  Valley  State  Park 

.  69 

32  Stations 

.00 

New  Hampshire 

3  Stations 

75 

27 

Mount  Washington 

11 

23 

Pinkham  Notch 

10.45 

Colebrook  2  E 

3.89 

New  Jersey 

2  Stations 

82 

2 

Newton  St  Pauls  Abbey 

21 

25 

Long  Valley 

5.  77 

Millville  FAA  AP 

2  98 

New  Mexico 

2  Stations 

99 

1 

Eagle  Nest 

12 

Yeso  2  S 

3 . 24 

6  Stations 

.00 

New  York 

Catskill   1  N 

7 » 

27 

3  Stations 

17 

31^ 

Slide  Mountain 

11.29 

Oiean 

1.  73 

North  Carolina 

3  Stations 

91 

3+ 

Grandfather  Mountain 

16 

17 

Lake  Toxaway  2  SW 

9.88 

Marshall 

2.75 

North  Dakota 

New  England 

82 

19 

2  Stations 

17 

22j 

Hankinson  R  R  Station 

3.42 

Mohall 

32 

Ohio 

5  Stations 

80 

2+ 

Carpenter  1  S 

16 

17 

Hami 1  ton-Fa irfield 

7.32 

Cleveland-Lutheran  M  C 

.95 

Ok  1  ah  ODi  a 

2  Stations 

105 

1 

3  Stations 

24 

12 

Grand  River  Dam 

4 . 78 

2  Stations 

.00 

Oregon 

John  Day 

85 

19+ 

2  Stations 

15 

24h 

Valsetz 

8.60 

Westfall  4  NNW 

,  00 

Pennsylvania 

2  Stations 

79 

27+ 

Clermont  4  NW 

14 

31 

Gouldsboro 

7.95 

Greenvi lie 

1.94 

Puerto  Rico 

Magueyes  Island 

96 

9 

Adjuntas  Substation 

57 

18 

Yabucoa  1  NNE 

19.26 

Santa   Isabel  2  NE 

1.90 

Rhode  Island 

3  Stations 

75 

27 

Kingston 

23 

24 

North  Foster  1  E 

8.68 

Block  Island  WSO  AP 

4.85 

South  Carolina 

Hilton  Head 

93 

2 

2  Stations 

28 

18+ 

Hogback  Mountain 

8.32 

Sullivans  Island 

1.16 

South  Dakota 

2  Stations 

85 

19+ 

Newell 

13 

11 

Spearfish  1  W 

4.08 

Ardmore  2  N 

.  22 

Tennessee 

Woodbury   1  WNW 

89 

1 

Waynesboro 

23 

13 

Dickson 

7.88 

Bolton 

.96 

Texas 

Aspermont  1  E 

108 

1 

Cope  Ranch 

25 

13 

Sinton 

6.20 

4  Stations 

.00 

Utah 

2  Stations 

90 

16+ 

2  Stations 

12 

11 

Silver  Lake  Brighton 

2.39 

Garrison 

.00 

Vermont 

Rochester 

74 

28 

Ball  Mountain  Lake 

16 

24 

Mount  Mansfield 

11.81 

Gi Iman 

3.97 

Virginia 

3  Stations 

90 

2 

Ht  Lake  Biological  Station 

20 

17 

Hopewell 

9.53 

Amissvi 1 le 

2.77 

Virgin  Islands 

Alex  Hamilton  Field  FAA 

91 

5 

3  Stations 

66 

18+ 

Annaiy 

20.91 

Wintberg 

6.06 

Washington 

Whitman  Mission 

82 

25 

Chewelah  4  SSW 

17 

27 

Spruce 

12.49 

ljuincy  1  S 

.05 

West  Virginia 

3  Stations 

80 

1 

Snowshoe 

17 

17 

Rowlesburg  1 

7.34 

New  Cumberland 

2.05 

Wisconsin 

7  Stations 

73 

27+ 

Jump  River  5  E 

17 

16 

Cashton 

4.35 

Mani  towoc 

1.11 

Wyoming 

Glendo  4  SW 

85 

16 

South  Pass  City 

-  6 

11 

Oshoto  15  NW 

2.78 

2  Stations 

T 

-  7  - 


sumsuns  d|q!SSO(j 


o        o        >i"                                                    ^                            <x>  CD     o>  m  CO  m(^(^cor~<o 

^  r4  ^  4-        o  -o  oo  CO            (o  CO     --*  CD  o  ^  m     o        o  m  -4-  to  -4^  -4-  co  oo  m  o»  m     «n~o~o~i*r^     m  i^~m     to  rvi  ^ 

mm<r<r        o>  <D  a-  CD  r~        cor-     o>coa)r-<oa>-or-  mrvjcjN-i  m  miM     r-mmmm        >i-  m     <4-<a-     mm  eg 

cNj  m  o  o        (D  m  ^  in  CD        -j-  —*     o^kO'-*or-f\jmo*     •-•  ct»  *  ■*  -i-  m  m  cm  o-  ia  m     <o  ^  m  -*  <m     <o  cd  m        <o     m  m  m" 

r~ m r- Ok        o     o m r-       r-r-  — •cocoirv-a-co  m--*    <m ^ ^  o    <n o m  <o o  co  <r    or-<>^o    m o im        »-*    o m 

N  m  M  c*i       m  N  o  m  4>        o  m     '-•miMOO^-^'-*     to                 m  ^  o»  m  m  m  co  m  o    <o  m    cm  m  -o     o        »  ^  ^ 

^  ^  ,-1  _«                                                                                  ^  *-«  CSI  <M  -4  nl  — •  <M  N  — «  — «  — *  — *  •~t       -tWJ  (M 

♦                 +  ♦  ♦  ♦  ♦ 

^                        (M  .-t  (M  oi           CM  ^      CMNfMN      ^      (M           <M  ^  m      <-!  m  m  IM           fSI  CM           CM  m  <M  CM  CM  (M      CM  CM 

X  CM  m  z        o  m  a>  a>  m        cm  m     rsjom-oocMCM-*moom    '    2  z  ui  m  x  x  «/>  cm     o»nor-»  x-«r-*n»nin:so'  n 

zmm            cn«-i                  m            cMm        ^m-*-«"-t  cnmcMZ  »«  mcMmcMcomcM        mzcM  cm 

.        .    .     _            —  ~  - 

■4-  CM  m  cn        -4-  o>  m  -4-  CO        (M  m     rMo-o-0'OOOOom>9-«i-  ^  a»  o  <m  r-o>  r- rg -o  m -o  cm  m  c«t <o  a     o -j- o 

^  r-*  o  o        (^r-or-"*        mo     •-•«.-»mtf\ooc<iO(i>fM(^r-  cMmr«*»-t(^  o  co  •ocnr-cMf^r-O'Oini^c^or-c^cn  * 

,-4,Hi-4                   —I  ^  ^  -4  fM>^>-I^.M.Hr-t— tr\J^^                   »-t  —I  ^  ^  fM«-t  •-•  ^ 

'O  m  (M  m        ^     r-     o  ^     01  cm        csi  m  rn  o  o  -o     cm     n  o  ^  c\i     o  cm  p-  c*»  in     «     <o  -j-  m        <d  m  --« -o  o  t>»  ^ 

mm                      mm            ^mm     m  — »  cm -« »«  cm  m            eg  cm  cm        cm  m  cm  m  m  im  m 

■c  iCi  ^  •£>        m     CO     o"'*     m  ^     <r  o  CD  m  CD  o  n     ^     ih  cm  m     h-  -*  cm  « <-•  Si     o        o-  o        cd  ■4'  O  cm  <0  cd        & "~ 

oo«-«o        •-•            (\i  CM     m^     o«<"^<Mm<-«—<     ■-•     om  o     ^     o  00  o     •-»     oocm  ^ 

0000        r^or*o-*-J-o<M-*-iftcMo-i>o  — « m  m « •-•     ^5  00000  o  o  o  o     000000000000     cro  O" 

cM<Mr-ir\ic\moir\€MOh-i-m<McMr-if»K«  1- 
-*  — •  fsJ      CM  m --«  CM      --•  •-* 

0000       in  o  00  o  <Nrcro«    ^^4^^--M^~o^~K^    CM  .-4 .-«  00  CO  ifT  -hT  o  o  o  o  o  o  o  oomoooooooooooo     o  o  o 

mf^lhfMCMO>mm<D«tO'-i-4in<«'CMin-«^  cm 
m     •-imr-immcM'*'                      •-*  m 

m  CM  CM  ^           O       O      O  O      0~0       OOOOOOOOO      O  <M  (N  <NJ  m  — '  O  CM  -H  ?5  — « O  O           O'O  CM      <!>  S 

o  a>  o  r-~        4-4tO'<'CM'Tr^mcM'OO^cMcna>coc^cD«Ch-4'ino  cn  m  m  cm  K  <id«^cD'-toOOihcM.*-*r-«tftc<»c*»o^  ^ 

— •  CM  CM  — '  — •       CM  — •       —«  fM  — •  CM  CM 

in  CO  <«■  o>        mocM«fn«r-tn»r^m<omin«Dai<4-4Dinr^min  m  o»  '4-  -o  4>  ih~<5  co^i-v-i— or-r-cMCMi— ocn^i— ^-^  w 

o>  -o  -o            •-'  <f-        f*        CM        rHcM-fmi-i            (-((MCD  CM-**-*  m  --I 

m  o  •-I  d>        cMintM'«'4-'^(M-40omcom<>mmm^t/\  co        ■*  o  o  r-r-'*-»om«r-r-0'ONo6"*i^mm«D  K 

(M  r-  in                 ^        I  CM— •--(  — irr»0-<— •<MlfVCM       (MC<t  I        -4-        I  <0  -O  I  lO^— l|     I     imcMfMtMl        CMCM'-t'H  ^ 

I                      I                      I           t         OJ          ■     •     I     I           l'-^  II  III  1     11     I  I     I     1     I  I 

w  m  «  «        <^c^cMln^>o^-O(DCMC^•-•^(^(^cDm<*<^•^'a>'0  4>     o     'O  cm  ^  t-l-«-ti-ti-»-t-or-r-mmi-m.*^i— w 

Ch  m  — •  o  •4-®--»cMc<^<M--if<>cM<-»cocoa>-orM-H— *CMfncM>*-m  cm  ^  «  cm  cm  — «  cm  •-* 
m                  _i           ^     f«i                      ^  ^3 


(issuns  asuuns) 


01-8  ''^pf^oiD 


I  i 


^-^  'Xpnop  XftiDj 


_  E 
2  = 


pgad9 


uoipajjp  tuo||nsa}| 


paads  |uo||nsa}{ 


punoj6  uo 
i^tdap  Lunujixoyy 


ajoui  JO  'ujuj  gz' 


joujjou  uioj^  ajntJodaQ 


/{jpituni^  aAi40|3J  aBoiSAy 


p-  r-  r-  «o 


tuiod  Msp  a6ojaAy 


o  a  (M  o 

O  CO  CM  O 


«o     m     o  CO  o^^«r 


o>  o  <h  O 
^4  CO  CO  m  o 


r-  m  c^  r-  CD 
^  (D  CD  ^  4)  r~ 


jaMOi  JO  3^  O  '^IW 


OiOOOOOOOOOOOOOOOOOOOOOO 


O  O  O  O  O 


o  o  r-  o  CM 


aAoqo  JO  Jo  I  II  xa^ 


om^ooooooooooooooo 


IOOOO-4-000000-4- 


♦  ♦  ♦ 
— «mcM€*»(n^<M»-«— ten  cMcncncncncM<^cf)>-i'« 


CM  -•  «  m 
CM     ■*  c<* 


c*io-*<-*o>r-x-4tomr^eMOOor~o^tomcMm 
moo>-om'4-'tf-^cMco4>cMmmcD'OoO'or-mcMc<t 


o  m  o  -o 
m  m  o  o 


O  CD 
O  CM 


■    ■    •  II 


ill  11 


o»r-oooo»-«— «r-o»«M^cn-*c»>— t^r- 


\cMCM•-•o(^coooml^cM■4'0<^'-•-40(Mml^ 


<«■  m  rsi  cd  m 


cMinr--*-— *r-r-oor-f<^'-«knmr-cM<nr-M 


*sa46iH 


mmoNr4cM<0'«'r-^«-*fMr^cMaimcMoO'<4'a>m 
mmic\r-^r-0'4-<^-*-4cM-«(Mr-mr~om»cMm 


a>  o  «»     c*>  oj     <p-i  r-  o  ~m  -o  cd  <^  co  r-  ^  «o  ' 


pLUJOu  Luoj^  ajn^jodaQ 


O  <NJ  --«  O 


o-^r-p-r-cM«j--4-cM-4-    c«t>-ir-4>-«-oo4-o  o^-* 


-•  «  CD  CO  m 


O  O 


'4-rM(Dcn-4-Ok4>r 


>r~r-cT»c>»ocn^-^p- 


»  o  o  o  o  O  ' 


)(M^^rt>ft^o-o^5»or-a)mcoo«p-t\j 


a6DjaAY 


m  o  ^  CO 
m  *  CD 


kncM'Oa^h-in(naD4>mr-EDCM<^<-*c<taBa^c<i(>  c^ 


o  c>  c^  o 


ujnujiuiUJ  aSojaAy 


0>  ^  4^CM~ 

C  00  (M  — • 


C*S  0»  O  1^  (SCD-4'0«m<vlh-0>>-«OCM«0><-tml^'4>  —* 


o        -o  a> 


o 


0>"  •-<  00  ^  <0~0  c*S  0>  f<S~0  its  « 
"♦-j-h-cDo^mm— tcM-^o-^i 


(  m  «o  o 

«  CM  CD  ^ 


<»c*»mc«»^r-r-co»^<0'*'^'*m*r-m 
cD'OCDincD^icMmr^'-^^incMmoo^cMr- 


J  a6DjaAy 


<  « ■*  m 

<  o  -J-  >r 


o*<Mm-*(Mi^r-'*cM«or-m.-«<-«m*-*r-icMr- 


m  a  CM  «  m 
o  CM  »  m  m 


CM  O  'J-  O 

o  o  o  o 


-H  -<  a- 


O'c*^  »o  -4-inc»i^a>»  r^o 
tfiQ      O^O  0^0*0^0"  <f-  o 

o  o     o«  o        o  o  o>  o     a-  o 


*  A  F-  r 


o  o  o  o  o 


K  a>  ^  lA  o  o  r-  in  r-  « 

<r  r~  *  cn  in  >»  « 

o  o  o  ooooooo 


-A  0«       m  <^  "i-i  4}  £)  ^               -H  f\J  CD           o  m  o  <4-  m  CM  O  '4- 

■o  m  o  •-«  o  <D  m  o>  mm  o  -i-  cv^  co  .-•  o  m  o  o  -i*  o  ■«» 

(^o>^^  o  o  o  r-  o  CO  o  o  o  CO  o  oo  o  <o  a»     cm  m  o 

O'voo  O'  o  o-o-  o-  c^  cr  o  c  c-  o  o>  t^  c^<^  r-  c^  (^  co  o 


Oi.H  .  O  F-  (sl  <*^iAcb  oo-4-0'»inm  N~ 

(MCh         CD  -4"  o      -4'  c*>  o  in<om'4-mm<o  m 

o  o        (^r-■4■     o    -<  t>     o  -o 

o  o        <r «)  €D     ooo  cDooovoo  o 


0  uotiDis 


(punoj6)  uoriOA3|g 


-anF-arpriF- 

cn  m  CD  c^  m 
m  r-  -» 


~*  m  o o  m«>r-  o  r-  ^r- 
^  «\j «     ^  o     -•  r«* 


<Z  ^  UI  >- 
i:  «i  _t  oc 
<i  X  -<  uj 
CD  O  •-.  X 
<X  Z  =>  m  o 
_i  •-•  crt  _i  O 
<  El-  I- 

oe  z  CD  z 
■-•  3  □  a 
CD  X  z:  z: 


<I  £^  X  Q£  - 
-»  □  t-  a 

<  I  UJ  OC  I-  : 

(_>  Z  QC  of  h 

Z  Z  <I  <I  I 

<I  <X  CD  CD  (3 


I  LU  lU  <I  Z       Z}l/lafCD<X  <XUJ3^r«J'4 

OoC  :^luujO— "fviOuj  ^  _i  o  3 
O-i-'-iUZZQl-       H  •_i<_i^ 

ICD(_>lLOX~>3C3C3££Z(/tl—  =3=>> 


<a  a  o  z  r 

-I  X  Z>  -<  3 

LL  ex.  »-  -C  > 


<  O  DO 

«rt     ^  z  o     z  I/)  I/)  ce  4rt  «i 

<  X  caC -I      O  X  Ui  Ui  o  oc  —  — • 

1/1 D  ouj     >-         «j_i_i<     u-f-  ooLJoe 

Z— 'OC  u.—       Z=3       <UiUJt-  u.ZOOZ2<*Z 

••a  3"  — •  u.      <i  iuooi/iC3T)LLicr:uj<i<i3:o 

^utui  _no(i.o<xacDZ3«iZ_iE:ui— 'acot  i- 

ac      —J  <Q£0      ^z  <<tx«iai<(DQu.u.<xa£ 
4_>ujXuiuit/)0  (/>^      oco  t- 

eC  t-  ^cAZJciUJZwitn  ^QOZZZZZO 

o  <i— _ir3ocoooi-<uj<<<i<i<«ii- 


O  <3 
_J  i/t 
O  O 


a? 

flO  O' 

e         ts>      tsi  o  o 
f—        m  (D  m  IA 

CD              (V  CO 

* 

r-  c^  fn  a- 

m 

(tasuns  01  asuuns) 

•4-  O  fO  «t 

r»  ■*  «\  m 

«  « 

o  o 

1^  (Mm  K  CM  K 
m  mm     n  m 

r-  B  m  m 
r-  m  m  4> 

r-  m 

■«■       O       CM  « 

«  «  «  <o  «  m 

o 

i  o 

01-8  '^pnoQ 

■A     ^  ^ 

— A*  h-     cA ' 

— S'  ""TT  — 

J\       ^  Ji  u\ 
tn  •o  tn 

"S 

i  1 

^-^  Mpnop  X|»JOj 

a>  o 

4>  4>  (tt  •-4  o  — i  o  o      o  o  o 

O  ^      O  CO 

 — 

— 5 — CM — 

B      P^  "O  O  ♦ 

OS" 

z  — 

^       CM  -4 

^  r~  p4  CM 

*  "*  2  *  2  2 

♦ 

•4- 

«  £ 

r4  X  X  X 

z  z  z 

M 

o 

O  3 

m  ^     m        CM     m « 

»  ^  ai  »  X  X 

CM  C<t  r4  </) 

X  )«1  X  X  UJ  «  k 

!l 

S  — 

CM 

f«  Z 

z 

Z  w) 

V)  (M  V)  Z  «A  CM  Z 

z 

0  « 

01 

CD  m  m  04 

•<r  o 

o  o 

-ra>rM«-«'        CO  tn  « 

o  m  O'  o  CM  o 

>- 

cn  a> 

«  o  «^  r- 

o> 

wine 

X 
B 

«  O  4- 

(D  (M  r~  O 

CM  fM  m 

c«i  a>  tn 

m  CM  m  o  c«t 

Id 

>  r-  r- 

C>  O 
r\  m 

eft  fft 

ncijrg<^in     cm  ^  fsi  cm  m 

f<i  ^  oi  lA  -4-  ^ 
O  1*1  c<^  ct  c*\ 

O  «m  4 

CM 

^  (A  4k  <sJtf%  M 

CM  CM  CM  CM  CM  CM 

O 
cn 

m  «n  CO  « 

ft  -4- 

n  CM  r-  o  o  flOfttm'^ino 

r-  CM  ■>  CD  •-•  o 

■*  c*S 

K  K  4)  «  C 

p»adt  |uo4tnsaj| 

(ff 

\ 

— '  o  o  o 

^  o 

^  ^  ^  ^                r-«  >^  r-l  r-*  r-<  CM 

o  ^  o  o  ^  ^ 

o  <*  ■*  <» 

O  CM 

o  o  o  o  o  o 

o 

i! 

punoj6  uo 
ifldap  lunuiixoyv 

i 

1- 

oooooooooooo 

o  o  o  u  o  o  o 

o  o  o  o 

u  u  u 

C7  o  O  O  O  O  O 

o 

m  <*  1-  1- 

OA 

o 

K  o 

oooooooooooo 

o  d  o  c:>  o  d 

o  o  o  o 

I-  1-  CO 

i 

c 
o 

siijjo|SJ9punqi  ^t!M 

O  ^      O  <M       O  ■—•  fNJ  O 

■4-         Oj  <f4  -4  ^ 

CM  A  O  O 

— a — ^3 — 

N  cA^iM  f*V '— *  ^ — 

 ^ — 

lipitoti 

9JOUJ  JO  UJUJ 

A  -i-  ^  O 

fH  -A  0>  «      4  IA 

1^  in 

»^  CM  O  N 

A 

«  o  -ti- 

A O 

CO 

cM(Ma)c«vl^(^A■4■4■4■l^l(^ 
cgm             CM  •-•  CM 

<o  «  »    o  (sj 

O  Ml  CM  C«)  CM  0>  (M 

r-  f<s»  o 

mr-  * 

^  « r-  p-  -1  ■*  * 

CM  CM  CM  Id  -tf-  CM  <0 

m 

sjnoif      uj  4S0IO8JO 

i 

m  m 

m 

m 

pLUJOU  UJOJJ  9jn|JOd3Q 

i 

ff-  <4- 

^  ^  ^  <M 

1 '  1  t  ■ 

o.  ^ 

CM  O 

tn 

II                          1  1 

<^  4-  m  m  «  o  isi 

-<  4>  C«\       '-t  O  ^ 

-H                     •  1  '.^  1 

r-  in  «Tnr — 
'-•  m  -«  o 
1  II  • 

mm* 
1  •■  » 

— «  w-m-m — 
CM  (M  CM  en  cn  ^  m 
III  I 

i 

us  N  1- 

o  « 

O  m 

4>  « 
O  W 

cMfn^^'OcMfn^4>cM'-«in 

a      »  kA  IM  A  » 

»  CM  a>  m  4-  r-  (M 

>*  W 

O  c«t 
CM 

in  ■«  in 

r-  in  N     ni  r-  'J 
cn  ■4'  o  o  m  (*t 

(punoj6)  UOIIOAOI9 


m  o  «  B 

r-  ^  r-  CM 
«  «  ■«  « 
B      ^  w  ^  ^ 


n  o  -> 

_j  <X  a£  O 

O        UJ  O 
OO  >  Z  CD 

J  z  «a  UJ 

O  UJ  QC  Z) 
«_i  o  o  fx 


•-I-  oc  z 

o  oe  <i  o 

UtO  O  X  »- 

Z  Ck.  (X  <  o 

z  ui  a  _i  z 

a  o  u.  UJ » 

<_»  o  I-  ox: 


« *n  z 
xruj  a 

3  -J  — 


oo  o 

t~  o  o 
t/»  z  z 

Q  I  X 

<  <x 


_»  <I        —I                           III  O) 

<  O  UJ  1/1  -I      3  t->  UJ 

O  O  05  OC  •-  X  <  V>  X 

■— —      ui>l-o  '-^-ii/i  _i 

nCX<l>Z*ftZ  O  O  <  <1 

oozs:ouj<     Q  «_>  X  a. 
_t  <t  a  u^x_i— •z<<x<i 
ii._jt->-^     UJ  X  -a  <-o  _»  Q.  »- 

<i>-oco>a^<-'Z_iim 

Q.<I  0<IUJ<I>-'QCUJ-<-<UJ 

■a  Q  u-  -»3^_ixaa.»-k-x 


J  z  z  wi  X  z 


1      —  3 
-4       «3       _J  •-■ 
Z       X      3  3 


a:  < 

V)     X  a  o 

O      O  X  uJ 

z  o  — 

3  O  O  flC 
_J     O  O  u>  <  o  o 

-I  a  «x  <  z  •  ~ 


0UJ-4  330UJ<      X  a  Q  3  3      — —  <      —  OC  O  «_»  "—  Qt:  s<:  > 


JO_»OZ>  -IZXX 

I-  »-  3  o  <  a  <i  —  □  <x  •— 
■a  -a  -a  o  X  oc  «/>        i  x  -* 


J  O  O  QC 

<x  I  I  o  UJ  o  a. 
o  (_>  o  X  a.  oc  (/> 


-  9  - 


suiijsuns  9|q!$soj 


(tasuns  oi  asuuns) 


tvi  ^  0« 
<o  «  « 


01-8  '^pno|D 


mm     41  m 


m  m  r-  *  r- 
m     m  m 

ctir-  m  Oi  a> 


m  m  r-  (D 


t-*  tr\        m        •<)  o  (M  4Dm 
-o  m  -T  o  »o  -o     o  ro 


»  O  O 


/-^  'Xpnop  X||jDj 


r~    o  <o  (M 


a>  o  o  (D  CM 


K        -o  o    r-  -« 


e-0  'JoaiD 


-«  O  (DO 


t  o  -*  ^       o  CT>  a> 


o» «  r>  o  o 


o  «  «  m  r 


a>  ni  CM  m 


Z  «M  ^3 


m  flo  4> 

fM  r-« 


■4*0  m  cDfMcnr^cM  o(^^- 
tniA     tf%  (M        ^  ifv  >*■  o  m  mcDo 


a>  o  O  a> 


r4  CM 


r-(n(Mif\m<^cnr-«<om        <o     o  m 

O  •-•  00>-«CMCDCD'«-(Mtf\rM  O  f«» 


<D  rvj     cs  fM 

o     o o  o  oo 

-C  S  O  C>  G  oo  O 


paads  4UD||ns3u 


o>  m  <o 
o  o  o 


o  o    o  o 


-J-  m  a?  -J- 

o  o  o  o  o 


r-  o  ■* 
o  o  o 


CD  «0  (Ni  O 

O  O  O  -H 


oo  O  <S  O  O 


~as — m  O  O 


punoj6  uo 
i||d3p  lunuiixoyy 


o  o  o  O  o 


o  O     o  o 


oi-oi-o»-i-»- 


(*>  >-  O  I—  I— 


o  o  o  t-  o 


o  o  »-  o  o 


o  o  o  o        o  o 


m  CM  •-«  m  ' 


O  ^  ^  r-*  ^  ^ 


(M 


"Ti:  CM  A'  cd  ^  4>  ^4  ^4  A»  »»> 


9JOUJ  JO  LULU  g^' 


o  ^  (^  o>  < 


o  m  -4  o>  ->«'        oflo  -*  a>  ffl 
fMr-«~i(M«~i  ^■-»(Mmm 
I  III 


-H  ^  ^         0^  ao-^T-ibcoirtom 
r-  '-*      (MII-irM       I  rg 

■  ■        I  11          ■  ■ 


joujjou  uioj^  sjniJodaQ 


XtipiLunij  3A!4D|9J  a6oJdAy 


lujod  Map  aBojaAy 


^  m  --< 
m  «  « 


mm  mm 


^  ■4-  -o  tt\  tn 

4>  -4-  O  (D  (D 


<T  O  f 

•4-  m  m  c 


m  ^  eo  o  o  m  1 
m  -«  CM  m  m  m  ■ 


O  <0  (D  ID 
O  O  (M  CM 


•-*    m  <«-  •-< 


i>»-mm©»m^r^'0 


<0  flO  «  «  O  '4 


o  o  o  o  o 


ooooo        o  o  o 


CM  (M  -«  O  O 


oooooooooo 


ooooo  ^ 


3A0qD  JO  J„  I  Zi  XDff 


«  «  «  «  « 


r~  r~        r-  m  r- 


«^  -a  CM 


o  <o  CD  m  o 


i-^^-^O  o  -o  -o 
«  -«  ^  •-•  o  moo 


4>      4)  ^  O  O 

mom-*  mm 


<ooo»«cooo»-tf- 


CO  «  (M  o 

(M  m  (M  m  m 
■  ■  ■  ■  I 


♦  ♦  * 

rslrvlCMCMCMCMfSlfMCM 


^o«*r^mo«cMa3fycD         m  o  cm  o  a> 


isai^eiH 


m  iM 
m  CM 

CM  CM  CM 


*o  o 


o  •-•  o  m  o>  ^ 

O  O  ^  •-«  O  CM 


|Dujjou  Luoj^  ajntJoddQ 


moo 

o  --« 
I  I  ■ 


•o  •-•  r-  CM  — • 
I  I  I  ■  I 


«D -<*-  ^m ^ 


mo^ 

CM  O 


m  m  m 
O  rg  o 


h-  t>  «0 
O  (M  O 


OcMiomtMrn^^EO^ 


oo  (*t  ^  m  oo 
■o  o  CD  oo 


a6DjaAy 


m  m  (*i  o  o 
— <     o  o  r- 


4  CD  -4-  h- 


m  >j-  '-• 

m  m 


m  o 

o  o  o  a- 


O  a> 


uinujiujLu  a6DJ9Ay 


Om 
mom 


o  o  -d-  — • 


o  CM  o»  n 
«  r~  m  o  «o 


o  m  CD  m  — • 


"rriw  ^ 
o  o>  m 


"«*\  CNl  csl  cA  O  T-"iS^  f*\ 
cMr-c^^-a-m^mmmcM 


C<r  "rt  CD  CD  o 
CM  O  (M  CM  -* 


J  a6DjaAy 


o  m  m  4-  o 
o«  «  o  m 


o  r-  m 

O  CD  CD 


-I  O  -4-  CO 

m  o  m  o 


r-  m 
o  >* 


CM 

m  o  -4- 


■  •4'  '4-  0>  CD  u 
I       -d-  -A-  CM  > 


CM  m  -t 


-4-  CM  O  — •  O 
-«  (M  ■*  4-  ■4- 


tD  O  O 

o  o  o 


~as     to     o     o>  iFo 


o     ooooo  oo 


H\  h-  (>  O-  ^ 

ooooo 


(M  OD  O  O  h- 

1^  o  «  (D 
ooooo 


0  uoitDi9 


CD  C 

a  »  (^ 


«D     r~  <x>  ocMODOo 


m  — « 
a>(D  o 
a  9>  O 


m  m  m  0  m  <g 

o  r-  r-  CD  -I  m 
o  r-t 

o  o  o  o  <r  o 


m       fli     tvi  w\  vt     ce     o«r"     ^  o-  ee  «s-r- 

4'CD  •-•  ma'CD4'm  -f-o^  mcvioo'O 
r-i  F~        o*     ^a>cor~-co  or-<oop^ 


-•  o  (M  4-  m  CD  4^  m 
•«  a>  <M  m  o  -J-  CD  ^  o  o 
gcMmmoj        -*     .-•  cvj 


-DTF~»crnvTy~0""^r^r^3-o  m  it-     m  m 

^«0(>mmmmoo>iM        (»>  m  lo  C7> 
(\i^^cucMmcMc\j-«cg  4-mrjmm 


(punoj6)  uo!40Aa|3 


<J  <1  CO 

O  IE  Z 
Z      <t  X 


^-  z  o 

<]  O        UJ  O  O 

X  z  a  ri  -I 

o     n  or  X  a: 

—  -I      3  =>  UJ 

q;  on  CO  D 

3  UJ  ZJ  < 


iTt  <X  t- 

<t  —  —  Q 

Wl  O  »J  z  <x 

z  £k:     <i  <j  *- 

<  o  lu  -I  :^ 

O  Q  LU  I 

Z  O  O  (L  O 

o  o  o  o  •-• 

O  O  O  I-  i 


«1  O  _i  2  I- 

—  3  of  <I  OC 
t/1  □  <  uj  O 

—  CK  I  _l  O. 

Z>      u  a£  ui 

a  2     D  > 

-JO  tU  Hi 
t-  ^  1  CC 


Z  ZJ  z 

<-•  o  < 

<  CO  -I 

i;  —  I- 


<r  _i  I 

I  2  < 


I-     o  -a     z>  31 


•4  a  o  u-  o  X 


2  z  cj  */i  or  ^ -I  n  =>  I 

—  <3Za:</l3 

ac  o  <i  <  3  <i  3  : 
  n  H  VJ  Q  . 


-  10  - 


CO  o  oo 


<A  r>  « 


(lasuns  ot  ssuuns) 


m  «v     -4-  -4- 


m  «  <o  «  «  «     «         n  <n  mirt 


a  (M  m  «  t\i 
^  fo  N  m  m 


^  m  r-  <j 

«  «  <o  « 


CM  CM       «*■  r-  f<\ 


A  4ift — 


01-8  '^pnoD 


/-^  'XpnopXiiJDj 


^  o  o  CO     »  m  m 


^  tft  m     <d  «  m  m 


G  O  'JoaQ 


I  m     CD  ot 

r2 — sw 


«  CM  4>  4>« 


o  o  r-        o  r- 

<o  2±  ouj — 


o  r-  «  o  « 


o  « 


o  •-•    B  <o        <Mn<«-ooo  <o 


o>  CM  -o  a> 
m  m  n  a* 


o  4-  o><«- 
m     tn  m  OJ 


mo        CM  ^ m »        o  -« 


»4»fn^OCMi-«<M 

m-t^rMmmoj^ 


<►       <M  m 


m  « — * 
o  o  o 


O  O  O  O  O  -HO 


*  r-    *  * 

O  CJ  ^  o  o 


padds  |UDi|nsa{] 


o  o  o  o  o 


o o  o  oo 


o  o  o  o  o 


punojS  uo 
i^ldap  ujnujjXDyy 


<A  m  ^  t-  O  I-  » 


OOl-i-OOOeD 


O  I—  O  O  O 


OHI-OOOI-O 


O  o  o  o  o 


4-  -A — snsT" 


»*»•*■  i*v  o  «\i  -< 


-S5-0  =5- 


sujjotsjapunm  mi/^ 


"S\  fit  f(|  O  O  <D 


Nin  ^  M  Ai  (M  in 


■>--B\  N  »- 


-J  r-  -J  m 


CM  o  iy  am  N  -i  a  m 

I  I 


|oujJou  luojj  ajoiJodaQ 


1-  S)  N  ■i'  I- 


Xiipiuioi^  aAjtOjai  aSojaAy 


lujod  Map  a6ojaAv 


}  CO  (^ 
-  r-     «  CD 


a>  ^  O  -O 


>  m  o  »  fvj  CD  ^ 
\  (ft  «\  r-  r-  r-  o  « 


o  o  <n  o  o 


■^-ommmcMtDr 


jaMO|  JO  3  0  "JW 


^  (Mr 


J  CM  — •  <M 


o  o  o  o       o  ^  o 


<o  m  -t  o  o  o  M 


oo<bc;>oooo  ' 


'  o  o  o  o  o  o  o  o 


O  O  -To  O 


o  o  o  o       o  o  o 


oooooooo 


aAoqo  JO  3^  l  it  XDW 


m  (M  <o  CO  « 


CM  CM  CM  rg  'O  (M  f 


♦    ♦  ♦ 


fncncnaO'^cMr^m 


«  -« «  • 
o  -<  -« o  ' 


fMcor--r--orn(>«» 
rsir--o-oirtcD  m-r 


O  CD  O  O  rsj 
m  r-  <D  cn  r- 


r~  «  CM  a>        r-  o  <D 

CM  (M  ^  O  CM 


■»  4  + — ♦  

CMCMfMCMCMCMCMCM 


<M  CM  CM  (M  €M 


t  4>  CD  m  <«■       4)  <o 


CM  CM  •-•  fM 


Kifr  »  0  A> 


a>  O  4>  (D  » 


CM      ^      fM^^»  cn 


|sai{6!H 


«  D  «  4>  *-*  ^ 


ra  4>  «  o  r- 


rMcMtnocxmrM^ 

OOOOOOOO 


CM  OCM  ^  ^ 


I  I 


Vi*  'TV 


O  O  CM 


piujou  uiojj  0jn4iDdaQ 


-4  0i  A  rH  |4i 


(A  CD  (D  r~  ~^~^"iA  <n 


o  o  o  • 


'9'  A 
I  O  (> 


o  a>  o 


K  K  A  ^ 

CM  C<t  CM  (M 


0»  lA  CD" 

m  r~ 


(^a»0>CMCMCMChO 


a6ojaAy 


Lunuiiuiui  a6DJ9Ay 


c<t  0>  ^ 
«  « CD 


CO-HfMOOrMCnO 


m  ^  o  o~ 

O  CD  CD 


■4-cnmfM^»'4'ii 


ujnuj|xoui  a6ojaAy 


o  CD  (^  o>  o 


rg  tn  ^  0»  K  m  ©•  <M 


c*J  O  OS  *  -H 

to  r--     CO  r-  o  o  r- 


'o*  CM  cn  « 

^  0»  O  CM  CM 


rJ  » <s 
a>  r~  ^  <o 


ri  eb  c^^ 
m  (Mm 


■4-  <#  c«V  -HpiJ  ^  rft  ^ 
mcM-tf-^^^mm 


cD<sw\'4r-cM<om 
oooooooo 


K  F-  c«  » 

r-  r-  r- 

o  o  o  o 


-J  »•  M  -J  O 


o  o  o  o  o 


oooooooo 


o  o     o  o 


0  uot|0|5 


0    m « 

eo  CO  o 
o        O"  cy 


m  O  W  ITS  CM  o  ^  N 

pj  CT>  m  m  ^  mr- 
(^rcicDrMo^cMO 


^  ^        O  -IK 

m  r-  o  AC 
a  e  »  »        o  < 


er^  r=-  «  « 

«       OD  1^  O 

,j-  — I  <n  -o 

•D  «  4^  CO  « 


o  m  ty-  o- 1^  o  o 
'Oflo-Hcnminr-tM 
oc^<^coo€^o 


o  »  m  •« 
r-  o     «  at 

CM  m  CM  '-•  cn 


i=ny-^,0  s  «  a 
^mr-^»■<^<^o^o 
mt«i-«a>cMmcMr<- 


m  o    «r  '-• 

m  <^  lO  m  m 


o  o 


(punojB)  uoi40Aa|3 


iD<h'Ha>4>oor> 


-H  ^  a>  »  — « ^ 


o  < 

UJ  => 

z  o 


— ■  zr     o  <j  «_>  a.  •— 


-1  z 
O  <»  I-  t-  t 

e>        4/1  1/1  I. 


>  _i      e£     z  ^  ( 


O  UJ 

Z  -I  z 


LJoaoi<<j»-z 

EZou.»-  IXt-  UJ 
<xZaca:<i<iO-> 


X  I-  t-  a 
UI  z  Z  I- 
Z  <  Z 


D  O 


^  ^  ^  UI  lU 

X  CI  oe  ac  (K  »-  c/i 
X>  <I  -J  □  O  O  3 
UJ  z  i«x>>>-ujo 
Z  <  O  u.  X  < 

CDZU.XXZO0C 

OaOcSZZZIXM 


-  11  - 


m  m  «  in  m  m 


(issuns  04  ssuuns) 


(\j  o>  f\j  ^  m  CO  r-  r- 
■n m  «  4)  «        tn  wt  VI 


«  m  ^  ^  (M  (^  CD 
•£>     I-  «  <o  «  n  4> 


o  <o  ^  ^^  m  — < 
r-     «  «\  m  r- 


o  c>  o)  a>  o  ^  o  a>  m  o 


«  rg  m  n  r-  m 

««««««  'O 


01-8  '^pnoQ 


CM  «o     •J-  m  o 


» «o  ir»  •4"  m 


>  o  rj  —1  o  10 


m  ^  m  o  m  m  > 


^-^  'Xpnop  XiijDj 


(Mn  o  «D  r-  •o 


o  CO  CO  o*  c*i 


r-»  CO  o  o 


^000^00 


O  O  CO      o  o 


o     CM  CD  (o  (^  (^  ^ 


O  «M       O  O  >*  ^ 


— ir-oooooom^ 


>  a>  -4  CD  >o  I 


r-    r-  r-  o» 


m  in  z  X  <«■  ii 


z  cn  z  ^4 


01    ^    r~  -4-        o»  •-•  o« 


c>j'-*r-nmino<«' 

-•fMO<M<J-CM-«(^ 


AiniMKtocMr-r- 


(Mn  m  in  m<K  in 

m  fSI  <*  (M  O  m  CM 


in     in  h-  r~  m  CD  « 


uoipdjjp  4UD4|nsaj) 


^-  m  m  r-  <«■  CO  fx 
o     o  o  o  o  o 


(M  ^  CO  a>  r-    o  «  r- 


psads  )uoi|ns9{| 


c>     -4  ^  «  m  o  r» 

o     -1  o  o  o 


«j  r-  m  ©«'  r- 
^  o  ^  — <  o  o 


000000 


000000 


O  O  O  O  O 


punoj6  uo 
i^tdsp  tunuiixoyy 


01-000001- 


-00000 


-  O  I-  »-  o  >- 


O  N  C<)  CM  en  o 


4  ^  ^  CVJ  --•  O 


o  00000 


m    o  o»  -« 


•ninOo^r^-4'^in 


CM  — «  CM  m  ^  <n  m 


ajoui  JO  'Luuj  92' 


oeDf<iinrM>-*r-ao 


irt  CO  <0  -O  -O  CO  « 


sjnoq  ^2  uj  |sa|03JQ 


ID     -o  r~  o  o  CM  CO 
I  cn        -a-  I  ^ 
1  II 


'4'  CM  .-t^ihrtmrt"-!^ 
•V  lllll'tll 


(<i-4'0<tir^4>a>i\JfM4> 
fMmr-in      m  o  — •  o 


fUjOd  Mdp  36DJ3AV 


ro  rn  c^  «n  o  r- 
m  CO  o  o 


«  r-  ^ 
0^-1 


r~  -4-  o  o  ^  o 
«  -4-  ■>  in  'tf' m 


CD     (^  CO  f 
■«  (o  r 


IM  o  r-  r 
r-  m  «  r 


jooi-*>HO        eg  <Mn 


o— •ocMojmm*-" 


0(MO<-*f>JO*-iO 


0000000000 


o  ^    o  ^4  c<i  m 


j3A\o|  JO  3^  O'UIW 


o  o  o  o  o  000 


00000000 


00000000 


ooco^^o>j-«ro.-t 


0000000 


9AoqD  JO  3o  l  li 


*  *  + 
c«t^o--ir-r»r-o 
ra  r-t  <M  CM  CM  -«  m 


r-  •*  r-     r-  < 


oo^McHcno^ 


-«tMr-04>i9<^41 
•-l(M^OOCM»-«0 


'J'  (<l  IS  <*t  CO  O  f 


-  o  o  r-  o  f 


CM  CM  IM  rtj  (M  ( 


I  CM  ^  ^  ^  ' 


♦  +  +  ♦  + 

*4^(MtM       -«       CM  CM  CM 


rn  ^  o  f 


i  ^  *\j  -o  r-  iM 


-4  «  CD  m  CM  «  f«t  c 


J     CD  r-  r- 


[OLUJOu  ujoj^  9jn|jDd3<3 


>*■  o    m  -•  II 


I  I  I  I  I  I 


m  •-•cf* 
000 


o»or-cM-<fn-«o» 


CM  * 

00 


oo^o^m-4-ocn'-* 

0000000000 


-i-  CM        in  (*»  o 

O  CM  ^ 

I  I  I  ■  I  I  I 


Ooj-«-»-^000 


I  -T  h-  O  (M 


— •■OcMOr<*t^PMeo<M  * 
or-ioior-or-r-f- 


OD  r-  m  4'  cn  CM  CM 
^  O     CM  o  o»  o 


4-  -4-  CD  ED  4>  r- 

CM  r-  4-  CM  m 


-r  o 
r~  CO  r- 


^     f~  16  -c  ■* 
inr-^mmmcTtm 


o  CO 
o  o> 


\  o  rj    e>  r-  a  ^ 

V  ^  m  4*  4-  o  4-  m 


r*!  O  O  -J     rJ  O  oO  cnT 


f*^  M  -^T-  " 
■o  m  -o  r-  m  4-  4- 


J  aBojdAy 


4-  «  c«i  ctTF' 
o  r\  <y  •€>  o 


unujixouu  aBojsAy 


4-  CM  -4  CD  a>  r- 

a> .-«  o  CO  o  CM 


000 

m  4- 


>  ■O      4-  4-  »■ 

'  r-  o  o  >o  n 


•4-  '4-  m  r-  o>  m  4*  co 
■or^r-comr-r-i^ 


COCMC«>4>0--i-4'COC<10* 


o  <o  C«t  '4' m  CM  CD 

r-  cn     r-  in  4-  in 


^     cd  m  ^  c<i  o  m 

A       CD  OO  <^  CD  (D  P~ 

o  000000 


m  m  (D  CM  4)  o 
p-  «  r-  «>  CD 
0000000 


(^  CD  4-  m  a>  m 
»  ■«  CD  <s  r> 
000000 


CO  CD 
r-  A 

000 


"In  o  CO  ^  cn  CM 
o     000  00 


o  o 


4-  m     K\  o  c*i 

CM  «  O  «  CM  A 
>J-  ^       CO  O  — • 

o-  c  o>  <^  o  o 


"ffi  m  -H     «\  CM 

r-  4-  o  in  «  o  m 

— «  o  r-  -o  — •  CO 

o  o  o-     o  o  o 


CM  CO  CD  —4  CD  (M  CO 

C\J  m  CO  O  •-♦  (DCM'O 

o  o  o  0-^0 

00000  000 


4-  N  ^  M  m  -J  «~ 
C*t  ^  m  lO  -4  n  ID 

o  o  r-  OO  o 
o  (^  o  o  <^  o-  » 


0  uoiiois 


(punoj6)  uoi40A8|g 


03  m  m  wr-  w  o 

^  rg  o      4*  (D  -o 
CM  C«»  CM 


3  <  O  — •  X  2  — 

:  n  o  a  o  t-> 

i/i  qC  _(  ac  z 

—  <t  — •  ^ 

CD  U.  X  <X  U 


— I  CD  Z  • 

ui  z:  o  L 


-  Z  _i  3 
(  -4  O  O 
J  H  > 


_<  a 
^  I  < 
o  <  I- 


LU  —       lu  of  Hi  -4  Z 

a£a:irtza-»-*EO 

OOZUIU.  Ot-lO»- 

l-OCOQZot-iX 
<i(Du>x:a.CL(/>i/> 


-  o  z     —     o  a£  t 


:  z  o  - 

IT  OC  - 

>  o  o  : 


>  o  <  a 

>  o  z  : 

[  <I  O  c 


1  O  dt  »-  -4 


-  12  - 


auiqsuns  siqissoj 


(lasuns  oi  ssuun^) 


•n  CD  «  lA  m 
«  (A  «  tft  m  o 


O  n  (M 
«  «  «  « 


—5        ^4     o  o        -*  m  <n  o 


~F        -4  m  ■* 


01-8  '^pnoQ 


^-^  Xpnop  X|»Joj 


r-  r-    a*  -4  r- 


o  m  Ok  c«iir\  o  »        OM-Ooomrn'Oin  ^a> 


-4  M  «      «  ■ 


paad9 


00  m 
«**  « 


at  o  t<i  m 
»  a>  o  »  »  fM 


ncn-fnjmooocMcDotntnomomm 


N    <D    a  r%*t* 


~fNi — ari3  4)  lA  A'  ' 

-t    o  ^        o  o  -« o 


"«  K  C  6  Ih 
o  O  '-4  o  o 


-4  o 


paads  lUDiinsay 


000000 


ooooodOoboot^oc^oooo 


00000  OT57y~ 


it 


punoj6  uo 
qtdap  luniuixoyy 


K  O  O  O  O  O 


0000  o^<:>  <^oOooo<:>oo<:>oo 


|D|OX 


(Nj  N  N  N  ^ 


A  o  >  "<\r",f  f*i  if\ 


I  csi  dV  ^  (Nl  4-  lA  <i-  - 


<#  n  KT —   TOO  »  o  V4  mi^'Aj" 


ajoui  JO  'ujui  93- 


*  r-  r- 

mm  CO 
•  I 


^  o  *  o  m WW  n  ■#  n  »  w  jnn  f^'^*- 
iiii  ti        ■  f 


-)  r-  n  0  m 

<B  r-  C4  f*\  N 


|OLUJOu  uioj^  ajnjjodaQ 


Xjipjujni^  3Ai(0|aj  aSojaAy 


o  >* 
o  »  « 


1^  f« 


juiod  Map  aCojaAy 


^  4-  a  m 
•o     CD  n  n 


0000000 0000000000  S~ 


a>  o        o*        ^  o  i«t  m  o 


N  o  o  o  fM  en 


jaMO|  JO  3  0  '"!W 


o  00000 


o  o  eg  CM  o  min'^Or>ioo(nmrM<3-r-cM 


o  O     O  o        O  O  O 


aAoqo  JO  3^  2 


«o  r- 


»  o  o  r 
tsim  o  ' 


<o  o    m  « 


■or**oa»r--4'0«>fM«oOi^«f»mr-o*r- 
o>-«inor-'44>mcM(M(Mm4>(nm«m-4 


m  o 


0  •-•  ni  o  CD 


CM  <M  N  fM  <M 


Isa^SiH 


»  O  fO  <o  o  o 


V7  ' 


~<F  r^o  cb  O  in  K  (>1~inI     rlTF-  ^  ^  -i-  i^b  A  A 


pujjou  ujojj  ajniJodoQ 


O  ^CM  CM  -4 


tn     A  tf\ 

P-     irv  tA 


A       ^  CD  O 

-4  ,r  *  -o  cn  cNj 


4-»'0-4(*iin4-»r-K*4--4Ko6S»-0 
»mcsltf\'4-o«rtJl^(Mor^(^(MO•-4N^cD 


«  » o  » 

(Nj  10  ^  ca  m 


M  <0  M 

o.  <^  ^ 


4'^  A 


unujtuiiij  aBoj0Ay 


eg  ■*  ^  O " 
w  m  00  o 


o  m  fj  «^ 

^  M  N  CM 


.-I  ^  ift  r-  * 
4>  OD  00  o  r-  m 


^  N  9-  m  -c        <f  If-  ih^ 

(MCDinO'CDr\JOOO^mO(M4>^<i 


-  o  -#  m  -»  » 
r-  ^  r-  «  <^ 


uiniuixDui  aBojSAY 


-4  m  CO 
m  m  o 


lA  lA  r--  «"&  4-" 
r~  O  <^  rg  o  m 


«'O-4CD0''«-'4;(«)-4-  ibT^-  »*>  <K1M      <o  r-  "ST" 


<M        CD  o  o 


~cg  =4ig  N  Al  N  »  r*f  O  9>  (U   » "oJ  *  c*\  »  F-   N'^^IZI  A  O  tft  -0  m 

so     OS         r-r^oDr*         9'0'eo<^o  o4>r^4)4>r<-inm     ooom  ^r-r^r^r^ 

o     00        0000        00000  00000000     000  00000 


r-  » 

000 


(D 

o  o 


0  UOliDIS 


go  00 


4>  0>  f<t 
^       O  CD 


o  o  «  m 
o  o 
»  »  »  » 


«  »  o  o  o> 
»  »  o.  o  a 


4)  m  «  <^  wm  o  im  «  #g  htt-  ^ 

^mie\w\w\^0'*  <«'mcDr-oc^t^(^o  am 

m(>o«^^oeon  -4o-4^ifta>— •(^cD  ♦r- 

crcDO'OOO'O'O  o(^(^o<^l^o<^<^  ««d 


«  4>  ra  Ki~ 

«  <o  -4  « 
«>  -4  -4 
»  o  o  » 


o  » 

-4  O 

o  o 


(punoj6)  uoiiDAa|3 


m  o  -t  i<J 
o  «  m 
ct »  •« 


-■^  -g-wT  g  ffj"gn»<  ^  M  »  i\j  y-w  o  o "wwTn  w  y 

4- »  CO  --•  4> »  rg  o  «D (<t  m  o  ma> 
mo-^        ^(n>4        (^(0     mN  >-tm 


a  o 


3  -I  -t  r  -I 
wicj;  QC  3  > 
•4  <  -I  z 
X  X  O 
o  u  o  o 


O  O  Z  O  X 

t/>ac  a  i-^  3 
lu  ac  a.  o 
CD  3  <  — 


z  a  «i  — 
UJ»-  I-  >  I  >  oc 
t-  lA  I-  K  Ck.  X 
—  <  O  X  ^ 
t£  X  Z  lU  <  -4 

(D  o  3£  z:  z  o 


_l  flC  U. 

X  : 

O      —  O  I  c 

1-1       >■  O  O  I- 


Z  3  O  4X 

r  X  _»  z  u. 

)  1-  Ui  o  <x 

-ZS^OgCO*-—  o 

ia4_>z<zzc]C  I- 
jiu— •Z3<ae4uii-a'<x      <«to  — • 
-joc^xck.-!     a.  :>  \/>  tn  -t  t-  ox 
— •'<t/tOac-j-i  -ir>aooc)CZZ(-j«->o 
<D£3aCO<Ui^-<Xa3--C3<l<<— 4l<-> 


3  IL  I- 


Z  ID       Z  O 


O  3  «  Z  Hi  V> 

c£  CD  -I  o  ^  a. 
—  X  o  i:  o  o 

U.  X  Z  -i 
z  oc  O  <  -I 

>  o  o  < 
-J  z  cK  cx  :e 


X  <  >  I 

»«-•<- 
<!  a.  -J  h 


-  13  - 


■O     <o  rt 
ir»  >» 

CD  f-  ~J 

o  r-  o 

(issuns  oi  asuuns) 

-4-  m     m  4> 
r-  «     in  <n 

cn 
« 

o  o  m 
r-  ■o  r-  r~ 

O     a>  ^ 
«     m  -o 

o  Ct^ 

^  m 

>-  . 

) 

01-8  '-^pnop 

CO  <o  — •  o 

(M  -t  CM  *-> 

m  -J- 

m  CO  <o  ^ 

of  da 

=  c 

-  D 

l'^  '/pnop  X|4JOd 

CO  4*0^ 

^     o  — t 

o  r^o^  o 

d  5 
Z  ^ 

€-0  '-"oaiD 

•#00  — •  r- 

-* 

41  o  m  m 

r-     -*  o 

CM  O  O  CM 

aiOQ 

m  o     o  o 
«M  r*\  tntn 

r«- 

♦ 

4)  -1      -t  CO 

CM  m  m  m 

J!  « 

!! 

uoj^sajjO 

XX      X  o 
i/>  i/>     <n  m 

u. 

m  •-«    CD  X 

IM  fM 

X  XX 

«k  X  X  X 

CM  m 

•o 

^ 

o  « 

paad; 

4-  tn     o  m 
\     m  ■*  --•CM 

<D    Ck  CO 
O  o 

-*  -4- 
c<%    K»  r- 

■4-  lAO^  r-t 

uoji^ajip  4uo(|ns32j 

in  (^ 

o 

(M  CM  CM 

m  ^  -o  m 

<M  CM  CM  CM 

^  i>  m  -1 

CM  CM  CM  C«t 

psads  4UD4|ns9^ 

ui       -  • 

\       o  -« 
E 

« 

<o  — 1  m 
o  ^  o 

<M  (M  (O  CM 

r-t  o  o 

o  tn  CO  -4 
m  c»i  o  -H 

punoj6  uo 
L|4dap  LUOLuixovy 

<b  o  o  o  o 

i 

cd  a  d> 

1- 

o     o  o 

<M      4>  («t 

o »-  r-  o 

^  CM 

|D40i 

o  o  m  o  o 

1 

o 

t-  o  t-  t~  o 

O  O  O  h- 

0>  O  -4-  Kk 

o  •-<  (^  •-• 

c 
o 

°  X 

sujJ04Siapunm  ^i/^ 

->  o  o 

•o 

O  O  -t 

rH  O  O  O 

0 

'q. 

ajoui  JO  ujuj  gz' 

m  m  4>  m  m 

in 

^  CM  CM  r-*  <n 

o    -*  -4- 

r-  cti  r- 

o 

SJnoi^  ^2  Uj  |S9tD3-<0 

r-  m  o  r-  m 

i   "  * 

m 

m 

--•  m  'tf-  c<t  ID 
m  4  CM  if>  ^ 

&•       CD  ^ 

r-t     ^  cn 

«     m  ^ 

— •  CM 

lOLujou  uiojj  ajniJodsQ 

m  m  4  m  o 
f*»  rg  r-  C4 

i    •  '  •  •  • 

CD 

^    « CD  r- 

■4-  4  CM  in 

4  m  ^ 
^  1  -1 
1  1 

m  CM  CD  « 

1  CM  1 
1 

pioi 

*  ^     rj  .* 
o     m  -« 

i 

m 

«  «  m  ^ 
o  o  o  o 

■n  K  «  ^ 
t*i  •*  m  in 

CD  CM  m  CM 

•-4  (Mm 

Xl!P 

|ujnL|  aAj4D|dJ  a6DjaAy 

o 

r- 

^  ?  % 

CD  m  o  00 
r-  o  CO  r~- 

^  o  o  <t 
ict  c«i  m  'O 

iuiod  Map  sSDJdAV 

u 

CM 

■*  CM  O 

■4  <M  tn  «\ 

CD        CD  4) 

CM  «  CM  O 
1     1  1 

o  SI 

JSMOI  JO  3  .  0  "IW 

O  to  O'  o  — • 

O 

Cfl  ^  B  O  -"I 

■O  -J-  CO  c<> 

m  «  -4  m 

3Aoqo  JO  )o  tit 

o  o  o  o  o 

O  O  O  O  O 

o  o  o  o 

o  o  o  o 

34  DQ 

+     ♦  * 
r-  o  ^  r-  ^ 
N  -■•(«*  CM  m 

« 

♦ 

r-  «>  r- 

A  -A  n  i*t 

* 

m  '-••-•^ 

4SO/v\OT 

o  a>  r-  cn 

m  m  i-i  -4  m 
U           ft  1  1 

m 

(M 

l«l  «       4)  -« 

C«»  O  *  O  -« 
■    1    1  ■ 

n  r-  t<t 

(M  -*  en 
■  ■  1  • 

r-  4-  o  •4- 

■o  o  m  o> 
till 

V 

3 

+  + 

in  ^  m  ^ 

o 

<M  A  — t  r4  ^ 

+  ♦ 

CM  CM  CM  (M 

♦ 

(<i  n  CO 

Temperot 

«  *  r-  r- 
o  »  «  «  ^ 

O       CM  r-**-!  CM  CM 

c«* 

C1^ 

tn 

CO  O  C*\  o 

tM  K\  tri  m  »\ 
CM  CM  CM  CM  CM 

m  «  <^  « 

CD  O  <D  O 
•-ifM  o-tCM 

-*  O  CD 

o  tr  -4  r- 

rtj  CM  CM  CM 

jouijou  lijoj^  sjofjodaQ 

o    r-  o  r- 

,  ,     o  o  o  o  o 
*-*  lilt 

r- 
o 

0  o     o  » 

fM  CM  — •  -* 

1  1    1    1  1 

^  -O  Cn  r-l 

1  1   ■  1 

o  CM  r- 

O  O  O  O 
1 

a6DjaAy 

-■•     0»  >*■ 
--I  CO  — <  a« 

r- 

o  o>  (M  m  o 

O  ^  O  fM  fM 

in  •* 

CD  O  CO  O 

m     a>  r- 

^  ^  CD  CO 

uinujiuiLu  aSojaAy 

,r     fTi  s»  <\j 
t-  rj  r-«  o  -t 

u 

m 

•* 

(M 

O-  O  eo 
■*  *  <n  r-  * 

CO  C*t  ■*  O 

C4  "4-  fJ  tn 

O  4-  CM  (M 

^  o 

Lunuijxouj  aSojaAy 

o  --I  ^  cn  <o 
m     a>  1^  r- 

o» 

o 
m 

cn  CM  en  o  CM 
>T  r-  m  r- 

(M  O  CD  O^ 

■*  ^  m 

r-  r-  o  CM 
r-  -o  r- 

4> 
3 

jSAai  oa^ 

CD  m 
r*-  ct> 
E      o  o 

-# 
o 

O  — •  CD 
(J>  CD 

o  o  o 

^     o»  o 

r-  IB  CD 
o  o  o  o 

^  K  C!3  (M 

«  X  CD 
o  o  o  o 

Pres 

0  U0!40is 

•*  OVi  o 

-•'TO  O 
X>       O  f*l  A  <0 
g       O  <^  CO 

o 

<h  CD  <^  m 
o  ■*  r-  CO 

CM  CD  -J-  CD 

C"  <^  cr- 

tn  CM  4} 

^  cn  «  (M 
^  CT*  fX>  O 
O-  C  O*  €^ 

tn  -4  -4  tn 

a  C*l  o 
m  OQ 

ID  CD  fO  CD 

(punoj6]  uO!(OAS|3 

rvj  a>  «  CT-  — < 
CM  ^  O  CD  CM 
B               ^  CM  c*^ 

f*^  -o  ■*  CM 
•o  (D     in  CD 

r-  (M  m  CM  ^ 

O)  <c  CM  m 

r-  *  c* 
CM  «  (^  o 

«  CD  «  CM 

Stote  and  Station 

WASHINGTON 
SEATTLE-TACOMA 
SPOKANE 

STAMPEDE  PASS  R 
WALLA  WALLA  U 
YAKIMA 

1^  DC 

o  • 

Z  Q. 

z 
1-  -a 

WEST  VIRGINIA 
BECKLEV 
CHARLESTON 
ELKINS 
HUNTINGTON 
PARKERSBURG  U 

WISCONSIN 
GREEN  BAY 
LA  CROSSE 
MADIS0^4 
MILWAUKEE 

WYOMING 
CASPER 
CHEYENNE 
LANDER 
SHERIDAN 

-  14  - 


HEATING  DEGREE  DAYS 


(Base  65°F.)  


Current 

Current 

Current 

Current 

sea 

•on 

season 

season 

season 

« 

c 

c 
o 

s 

c 

€ 

•S 

E 

« 

1 

■6 

E 

State  and  Station 

o 
E 

Normals 
ough  thi: 

Slate  and  Station 

c 
0 
E 

State  and  Station 

0 
E 

Jfl 

Stats  and  Station 

c 
1 

-  1 

€ 
c 

|l 

C 

Uly 
this 

Norr 
ough 

6 

uly 
thisi 

Norn 
through 

i 

S 

1 

->  £ 

If 

D 

Peril 
thro 

July 

Q.  £ 

July 

This 

1  

t'h" 
throi 

This 

Peric 
throi 

> 

3 

inAMii 

TENNESSEE 

176 

l76 

1*3 

362 

545 

r.BA>n    Tci  AkJl~^ 

380 

428 

_ 

PR  I S TOl 

359 

376 

2B6 

220 

iTo 

L  C  ^  1      1  ' '  IN 

*35 

550 

1  T  K.r  n  1  Kj 
L  I  "L  U  L 

413 

455 

4 1  2 

C  HAT  T A  NOOG A 

•'33 

23b 

I'l 

MQ^  K  E 

T3 

73 

39 

««7 

675 

727 

M DP  F  n L K 

423 

473 

K  NDXy I L  L  E 

2*2 

245 

165 

H[JMtr<U^'E'iY 

«7 

'<7 

93 

ILL lNn|S 

VtnD  T  U     D  1   il  V  T  c 

458 

59o 

595 

»  r       i  ^ 

123 

123 

1*9 

16« 

361 

3'0 

378 

NASHVILLE 

253 

298 

I'd 

AL4*t A 

205 

209 

nnoHa   iNuRTH)  WSFu 

39* 

438 

45fl 

0A<  riogf 

352 

3*2 

236 

ANCHO't'^t't 

S20 

1*60 

19,9 

*I3 

*63 

475 

^LtlI  T^o^ur^ 

4O7 

502 

627 

560 

1279 

1333 

*02 

458 

361 

»99 

656 

642 

texas 

n  AB  RHH 

1382 

3697 

«2*6 

*20 

475 

434 

56 

56 

69 

4£aTFR  ISLAND 

129* 

3731 

*093 

P  E  OR  '  A 

416 

<tft3 

403 

NE V Aqa 

AnoK ILLu 

I'O 

l9l 

226 

«ETMFt 

1112 

2100 

2392 

488 

596 

5l3 

430 

621 

"96 

16 

16 

39 

"ETTlE* 

1321 

2229 

2762 

*;pR  I  NGF  I  FLO 

340 

363 

338 

F 

535 

825 

939 

PRjwvjv ill" 

0 

0 

5 

■  1 6   HE L  T  A 

1 1«' 

1959 

2379 

1  A  ^    U  c    A  e 
L**J  vcwfli 

3 

3 

7* 

CORPUS  C HR I S^ I 

* 

4 

7 

COLD  Bfi V 

8o5 

192* 

2205 

I  r  0  T A*  A 

392 

566 

DALLAS    FT  WqRTh 

55 

9S 

60 

FA KS 

1216 

201* 

210* 

E V ANS V 1 L  L  E 

289 

292 

270 

W I NNEHUCC  A 

444 

677 

769 

r  ^     n  " 

6 

6 

3* 

r.ULKANA 

10*6 

2059 

2**6 

429 

5o* 

465 

EL    r  A  S3 

56 

96 

92 

HQMEQ 

813 

1896 

2181 

INDl anapdl Is 

326 

356 

^70 

NF^  HAMPSHIRE 

GAL  VESTON 

6 

6 

12 

JUf^EAU 

6'>5 

l5'>2 

1"13 

443 

521 

496 

C  D^C  GRO 

591 

868 

730 

HQJSTON  iNTgRCON 

34 

34 

2* 

KIMC  SALMON 

n?5 

2127 

21  77 

''^T  WASHINGTON  Q8S 

lO'l 

29*8 

2"  1 3 

L  U6B0C  < 

80 

«0 

l7c 

KcniAK 

7i5 

I9l2 

1'5» 

I  HmA 

laf  I  P L  An 5 

47 

47 

Bl 

KUTJFStlE 

12*7 

2256 

2Sl6 

R(jR  ^  I  l^&Ti  N 

381 

*36 

398 

NEW  JERSEY 

P 0^  T    A V  T  HyQ 

16 

16 

35 

"C  0«»TH 

1 1*2 

1938 

21*3 

388 

4?6 

457 

ATLAf^fT  IC  CITY 

311 

3*1 

297 

SAM  AN&ELQ 

44 

4* 

73 

N0»*£ 

1169 

2313 

2771 

nuBuou^ 

500 

665 

594 

ATLANTIC   CITY  U 

267 

2  78 

S  A  "J   AN Tfl N  I  0 

19 

19 

32 

^t,   PAIL  ISLAND 

662 

2299 

2>'0? 

s I  Dux  City 

426 

501 

NEWARK 

319 

369 

277 

8 

tt 

19 

TAL«f ETNA 

958 

1632 

2129 

wateblhu 

58* 

7fl6 

596 

TRENTON  U 

321 

359 

?9l 

WACo'^'* 

22 

22 

5l 

IJNALAKt  E(T 

1256 

232* 

2561 

WICHITA  Falls 

64 

64 

92 

VALO^Z 

7*1 

1B22 

2l7« 

KANSAS 

NEW  MEXICD 

VAKU'AT 

687 

l790 

1986 

291 

3  14 

^4« 

ALHUOUERQUE 

192 

l93 

22  9 

UTAH 

AO  nONA 

OQOGF   C I TY 

219 

?8« 

CLAYTON 

268 

286 

397 

399 

579 

97o 

GonOL  Af^O 

377 

w\ 

495 

ROSWE  LL 

68 

68 

212 

SALT   LAKE  CiTY 

282 

366 

512 

tLAC5T«EE 

♦  32 

6i7 

93* 

TdPex  A 

263 

269 

314 

OHHEK I  V 

0 

0 

17 

^  I C  H  I  T  A 

176 

1  77 

?43 

NEW  VORK 

VE  R  '^QN  T 

TUCSnh 

1 

1 

29 

ALBANY 

471 

685 

98" 

8 L  I N GT Hf^ 

S64 

848 

762 

UINSLQw 

207 

212 

771 

kentuck  ^ 

8  \  NCHAMTON 

560 

802 

VUMA 

0 

0 

0 

391 

5l5 

BUFFALO 

*73 

628 

602 

v/rsp  iKitA 
V  1  R  [>  I N  I  a 

L  P  X  1  N  r.  T  r  1 N 

2T7 

286 

NEW   YQRK  U 

307 

363 

238 

L  Y  ''C  Hfi  JR  G 

325 

337 

267 

ARKANSAS 

LQU  J      I  lL  E 

295 

301 

276 

NEW  VURk  KENNEDY 

344 

419 

289 

196 

l96 

l5o 

fom  s^ith 

1*2 

1*2 

139 

NEW  yqrk  la  guardia 

309 

368 

RICHMQvD 

259 

263 

22* 

LITTLE  ROC* 

105 

105 

1*8 

L  '^U  I  S  I  Af^A 

RQC HESTER 

477 

643 

D  n  A  u  n  ^  c 

350 

368 

267 

BATQN  fQUGE 

66 

54 

SYRACUSE 

444 

639 

54  1 

uAi 1 nDC    TCI  *un 

299 

266 

l«0 

LBLI'jKnJA 

LAKg  C^AHLES 

36 

36 

RAKgRS^lFLD 

12 

12 

55 

*3 

*3 

40 

-  - 
NnKiH  CAKpLlNA 

HiSHJ  NG'ON 

fl  I  SHIP 

169 

233 

309 

72 

72 

70 

ASHfVILLE 

331 

345 

3 1 9 

PL  ^MP  I  A 

S02 

1000 

836 

RLtfE  CANYQN 

2SB 

in 

93* 

CAPE  HATTERAS  R 

103 

103 

OUILLAYUTg 

479 

1191 

1078 

FUREKA  U 

3*2 

1075 

lo99 

\,  n  A  K  ^  u  I  1  c 

215 

218 

Is 

317 

691 

60* 

FRE  SnO 

*6 

*6 

9o 

r  AR  t  CtiUI 
t  ft"  1  w 

657 

12  1* 

greensbqrq 

3o7 

314 

239 

CCATTI 1  T»rnM* 
>tp  r  iLP^iRt-O  A 

39o 

645 

729 

LONG  BfACH 

* 

* 

55 

Portland 

516 

83* 

775 

KALE  I GH 

2'<3 

287 

19" 

SP  OK ANE 

963 

965 

797 

LU^  ^Nf'-ELES 

19 

20 

13* 

u  T  1  M  T  KKIT  nu 
"iL"  IriUt  UN 

144 

144 

80 

756 

1656 

1710 

LOS  ANrELES  D 

1* 

1* 

«r 

'''ARVLANO 

WALLA   iiiALlA  U 

393 

514 

»19 

"T  S^A*Tr.  a 

«S9 

771 

66* 

P AL  T I mHr  F 

278 

287 

277 

VA<I'^A 

491 

764 

666 

"AK  L  ANf 

«6 

l*! 

34» 

8JSMARCK 

J74 

946 

869 

4 E n  Q L" ^ ^ 

*6 

5* 

82 

mas^achusf  tTs 

549 

B62 

^wES'  VIRGINIA 

^ACRAHFNTQ 

68 

85 

10* 

Slue  hill  ^bs  r 

4l9 

591 

497 

WILLI  S  Tqn 

577 

983 

9I9 

479 

56} 

526 

SAND^E^G  R 

139 

262 

262 

•^osthn 

30* 

393 

365 

tHn^LCi  1  UN 

397 

376 

313 

SAN  nlFG? 

0 

0 

69 

MQR^  p  5T  Efi 

*"! 

7i8 

593 

QH 1 0 

503 

601 

615 

SAN  FRANCISCn 

119 

3*5 

380 

498 

551 

495 

1 1  1  nu  1  '  >N 

332 

367 

311 

SAN   FRANC ISCO  U 

139 

5*5 

60" 

M  IC" I^AN 

CINCINNATI   ABBE  06 

327 

340 

78  2 

PARKERSBURG  U 

3'1 

3*3 

314 

SAxTA  yAXIA 

1*5 

.  297 

«67 

AL  PENA 

587 

996 

999 

CLEVE  L And 

378 

468 

475 

<rnC'<TrN 

*1 

*3 

68 

DETRn  I  T 

392 

43? 

C0LL'^6US 

394 

440 

426 

r'  I  SCUNS  1 N 

oetroit  ^etpc 

52* 

6?7 

493 

OAYTHN  U 

403 

455 

377 

54* 

773 

757 

CPLnRAOO 

s96 

630 

MAMCCICl  n 

538 

421 

LA  C^OSSF 

*8e 

691 

578 

ALAHnSA 

621 

937 

lo93 

r.RANO  BAPIOS 

501 

051 

558 

TOLEDO 

4»1 

5R4 

5o  1 

"AOISO^ 

533 

795 

7C0 

eOLORAPO  SPRINt^S 

*13 

SlO 

633 

hqughthn  lakf 

6|C 

973 

940 

VQUNGSTQWN 

4?9 

531 

533 

^ILWAU^EF 

48s 

6*6 

631 

358 

*12 

92" 

514 

6S9 

591 

GRANI  JUNCTION 

21* 

232 

38* 

mapouette  u 

5p4 

879 

OKLAHOMA 

WYOMING 

dufblo 

3*3 

3l'l 

39o 

^uskfgon 

626 

610 

nKLAHQMA  CITY 

1  1  5 

ll5 

160 

C  ASPFR 

492 

710 

795 

<  AIM  T    CTC    Mac  IF 

621 

1  3  13 

1099 

TULSA 

118 

1 19 

153 

511 

796 

808 

tO"^tL 1 ILUI 

SHERIDAN 

526 

846 

637 

'R lOCEOORT 

2*8 

3o7 

303 

HlKNgSOTA 

oresdn 

UAFTFO^D 

399 

520 

90? 

nULUTH 

IN't    N"! lU  'ALL? 

636 
666 

1  225 
l3 1 3 

uon 

120* 

ASTQR lA 
EUGENE^ 

403 
499 

9o6 
9l0 

893 
673 

DFL A  MARE 

^ I NNE  APQL  I  S 

548 

728 

677 

385 

651 

57T 

H  T L H INTiT'^N 

393 

3F  5 

"UC  HE  S^E  ^ 
ST  CLqI-'D 

5*3 
5"2 

7*,7 
669 

726 
822 

u c  r\c  no n 
PENDLETON 

461 

483 
7l6 

461 
5o0 

OlST   OF  COLLJ^RJA 
WASHIN^f'JN  DULLES 

pqrtland 

339 

529 

57P 

3?9 

392 

653 

56? 

UASHTNCThn  NATIONAL 

1»6 

1''7 

20* 

J  ACK  SqN 
'^E P  I  n  I  Ar< 

136 

166 

136 
108 

91 
111 

SEXTON  SUMHIT  R 

477 

1006 

*41 

^  L  QR I P  A 

PENNSYLVANIA 

APR AL ArH I C OL A  U 

56 

56 

22 

M  t  C  <  1  lltQ  T 

allentohn 

356 

422 

439 

nAVToNA  llgACH 

23 

?3 

0 

\.ULU  'Bin  f<cuiu^'*L 

287 

301 

289 

477 

647 

PORT  Hvgas 

5 

5 

0 

K  AluC  Ac    f  I  T  y 
•"^J^S  LI' 

293 

277 

HARRI5BURC 

377 

417 

344 

JACKSO' «lLLf 

To 

'0 

l9 

ST  jnsEP- 

322 

346 

31' 

PHILADELPHIA 

328 

352 

267 

kev  west 

0 

0 

0 

291 

302 

259 

p ITT  SBURGH 

442 

572 

493 

LAKELAk'O  u 

10 

10 

P 

cDDiM^Fici n 
brHlNGr^IfLU 

233 

2^7 

?68 

371 

410 

362 

n 

0 

0 

scranton 

505 

675 

53? 

nR  L  An  D^ 

6 

6 

r 

_ 

h'lN '  An  A 

uti  1  lAMcDnBT 
1  LL  1  A^b^Ui*  1 

444 

509 

479 

PENSACnLA 

95 

32 

nil  1  t  m  r.  c 

*63 

730 

TALLAHASSEE 

93 

'3 

31 

f.L  ASGo* 

583 

10*7 

685 

RHODE  ISLAND 

TAMPA 

18 

18 

n 

ORFAT  Palls 

527 

963 

844 

^LOC*  ISLAND 

301 

38B 

40n 

WE<;T  Pal^  R^aC" 

0 

0 

0 

HELE  JA 

531 
593 

882 

1007 

892 
1009 

PROV I DENCE 

366 

477 

453 

ceoocia 

XALISPtLL 

707 

1264 

1256 

SOUTH  CAROLINA 

AIMER'S 

187 

1..9 

138 

IILES  CITY 

*P5 

743 

750 

CHARLESTON 

112 

112 

74 

ailanT; 

ITB 

1*2 

1^5 

"issnuLA 

637 

1082 

1059 

CHARLESTON  U 

93 

93 

50 

Aur.usTA 

193 

153 

10* 

COLUMBIA 

192 

193 

112 

eoLuxsus 

110 

no 

61 

GRNVLLE-SPRTN8RG 

184 

186 

154 

HACON 

121 

l?l 

82 

•one 

216 

220 

185 

SOUTH  DAKOTA 

SAVANNAH 

96 

96 

6n 

ABERDEEN 
HURON 

RAPID  CITY 
SIOUK  'ALLS 

569 
506 
494 
J30 

782 
662 
706 
677 

76? 
673 
^99 
65" 

-  15 


COOLING  DEGREE  DAYS 


Cuirent 

Oment 

Cuiient 

Current 

season 

season 

season 

season 

•S 
G 

^  O 

i  month 

g 

^  0 

•B 

j3 
"5 
^  0 

•S 

c 
0 

•k  C 

^  B 

State  and  station 

&  S 

State  and  station 

£■  B 

1  i 

State  and  station 

&  B 

State  and  station 

3  B 

1  1 

JO 

■3 

s  J 

i  1 

-B 

i  1 

^  J 

1 

ll 

i  1 

0 

B 

-3  -a 

0 
B 

0 
B 

"0  D" 

0 
B 

Q  :3 

g  § 

M 

c  i 

G  0 

w 

c  0 

■9 

S  2 

1 2 

m 

^  i 

e  3 

-£ 

dUUin  ta**l\ULl'l** 

I  RM 1  iV'HtM 

25 

192'' 

374 

-  _ 

2656 

GRAND  ISLAND 

0 

1105 

CHAR  LE  5TDN 

7  1 

2512 

2068 

HU^'TS  V  T  LI  6 

13 

1 

1  »>qH 

ilrxjni  III  II 

5o7 

36o6 

L  INCHLN 

0 

125o 

1140 

CHARLESTON  U 

79 

2749 

2325 

85 

295l 

K  AHUL  U 1 

440 

t  o 

3>l  y 

3 1  B7 

t J  Q  R  p  Q  ^  K 

0 

1034 

9^5 

CDLU^IB  1 A 

9 1  5b 

2o8? 

63 

2?37 

450 

3528 

3l  80 

'^ly'i TH  Platte 

nM  AHA 

0 

0 

720 
1362 

8o2 
1 173 

GR^VLLFwSPRTNBRC 

1 9  3  b 

157  3 

ALASKA 

inAHo 

PMAHA   (NORTH)  WSFQ 

0 

1095 

949 

CflliTu  nAi*nTA 
oL'U  '  n    |j'>nn  1  '* 

ANf  HOK  ACl 

0 

\  1 

PDISE 

7l4 

>Wi-Ji  'S~LU'~ 

945 

666 

58O 

566 

u 

60 

657 

ir  A  1  C  KIT  T  ME 

VAL "    ' * 

732 

736 

„ 

795 

7l  1 

0 

0 

PUCATeLLD 

0 

5  It 

437 

RAI'ID  CITY 

574 

PAOTpR  isfrin 

0 

0 

III  eu  A  n  A 

c  T  nil  y   F  A 1  1  < 

0 

8  54 

7 1 9 

0 

s 

_ 

I L  L I  NO  I S 

FLV^ 

0 

636 

342 

R  t  T  TL  fc  ^ 

0 

90 

I  ' 

1* 

2197 

-  - 

0 

l9e 

ZD  ' 

TEN^iESSEE 

^  I C  rif  L  Tii 

0 

65 

34 

0 

UnB 

1  A  C             A  C 
LIS    V  C  ''N  9 

210 

S329 

2^40 

RR  T  S  TQt 

2 

- 

1201' 

1 10"^ 

fr]LO  BAY 

0 

0 

CHICAGH  ^lOWAY 

0 

1216 

- 

925 

0 

5no 

329 

c  hattanqdg* 

l5 

20'2 

FA  I  R'^AnKS 

0 

96 

55 

MOL I NE 

0 

IC'S 

R93 

L)  1  MM  C  Ml  ir  r  A 

0 

741 

4o7 

KN^XV I L  L  F 

I* 

1801 

CULKANA 

0 

5 

9 

PEHR  lA 

0 

t  1 10 

96 

MEMPHIS 

*l 

26*1 

2  029 

0 

0 

RDf K^D^O 

0 

847 

714 

NEW  HAHP  SH  I R  E 

'lASHYILLE 

13 

2004 

1694 

JUNE AU 

0 

1 

SPRINGFIELD 

0 

l36d 

ill* 

CONCORD 

0 

4^8 

34^ 

n  A  <   B  I  nr.  c 

7 

12'2 

1367 

0 

C 

MT  WASHlNG^Cjf^  DBS 

0 

0 

0 

Koni^K 

0 

0 

0 

JiiOIAnA 

Texas 

, 

2437 

0 

T9 

EVAN^VILLE 

0 

1  763 

1364 

NFW  JERSEY 

A  B 1 L  ENF 

122 

CiJATH 

0 

it 

I* 

FD'^T  hAVNE 

0 

1028 

748 

ATLANTIC  CITY 

I0I6 

.  * 

AM^RILLD 

22 

l^^O 

0 

21 

IN^IA^Jap□LIs 

0 

1  357 

lit 

1  0 

1037 

83* 

■597 

22  ' 

3n94 

287; 

<  T  ,   P  AMt   I  S  L  if^O 

0 

0 

SOUTH  PE"0 

0 

992 

1 

1208 

102* 

PRjWNSV ILLE 

3^4 

3758 

TAL  KFETN A 

0 

B 

A 

TRENTON  {} 

2 

I  l^JQ 

96P 

3568 

3359 

Mi\&l.AKI.  EFT 

u 

?2 

I'JWA 

PALLAS  FT  WqBTH 

112 

30*^9 

2576 

VAL  i 

0 

0 

»URL INOTON 

0 

a 

994 

E  L*"  P  ASO 

239 

314  1 

V AK  UT  AT 

0 

0 

PES  "DIM^S 

1 

1342 

<}78 

Ai  Qiiniic&miP 

7 

1335 

1*10 

43 

22*0 

OUKUOUF 

c 

6R5 

^1  A  V  TDKI 
I.  k  '*  '  1  U"^ 

3 

988 

^Al UC^THM 

2884 

5937 

AP  I  70'JA 

SIOUX  CITY 

0 

932 

R  0  5  W  E  L  L 

46 

2428 

l560 

HQJSTO^  WTgRCON 

1  7i 
1  ' ' 

284o 

0 

'•iaTERLOD 

0 

3 

675 

LU'»BOC< 

?t 

2q2  7 

1647 

p  HTE  "J  I  y 

_  g 

NEW  YORK 

MID  LAND 

112 

2763 

TUC  SDN 

266 

KANSAS 

0 

574 

974 

PQ^T  ARTHUR 

235 

2  ^fo 

21 

J  -1 

CDNCi'ROl" 

4 

1 376 

1302 

0 

434 

369 

183 

2' '  ' 

VU^A 

'12' 

Aim 

412* 

oaoGE  City 

25 

1854 

141 1 

BUFFALO 

0 

573 

43  ' 

$AV  ANTONJO 

21** 

2967 

GonoLAND 

0 

925 

M  C  Lil    V  n  D  L'  II 

0 

12*3 

106" 

v/T'Tnn  ?A 

2  59 

ll  57 

lft7i. 

30  '  H 

ARKANSAS 

TqPEKA 

J  563 

Jfc?3 

0 

224 

?h4? 

26n^ 

COPT  Smith 

60 

2259 

2o22 

"ICHITA 

24 

lB*l 

167 

Mcu   vnDi/    lA  riiADntA 

0 

1097 

86 

1 

LITTlE  rgc^^ 

40 

22^2 

192' 

KENTUCKY 

syrac  use 

0 
0 

661 
520 

531 
551 

IJTA 

C  AL  !  FnRN I A 

Cpv  I  ^lGTQN 

4 

1229 

iOBO 

H I LFORD 

0 

72  2 

688 

'^AKfOSFltLt' 

211 

2737 

2l  73 

LEX  IngTqn 

1 5o9 

1 1  97 

_ 

NmRTH  C^'^'JLINA 

»AIT    lAKC  ffTV 

0 

1 108 

927 

1 

1 1 76 

1^37 

LOUISVILLE 

1697 

l?6^ 

A  e ue  w  1 1  1  c 

1006 

f 

I  U£    C  ANVQN 

2 

475 

302 

^ADC     UATTtDAC  tt 

z 

1915 

VERMONT 

F  UR  6 K A  U 

0 

0 

LOUISIANA 

rUADI  fiTTc 
I,  n«  R  L  U  '  It 

27 

1893 

B  U''  L  In  &T  On 

0 

907 

396 

1  nli 

1968 

167  1 

SATON  RQUGt 

121 

2  '  18 

crfens^oro 

1626 

L  O^lu  B ^  A C  H 

1"0 

1216 

96? 

LAKE  CHAKLtS 

1*7 

DAI  L  1  ni-J 

25 

I682 

1,05   ANT, ELES 

63 

535 

592 

NEK  PRLEANS 

I'l 

2oPo 

^lL'''IN'''TON 

56 

2254 

195" 

- 

J  3 

LOS   ANIELES  U 

1*9 

1210 

SHREVE^'ORT 

11' 

24  33 

TEA 

NO  9  F  OL  ^ 

24 

I  7^7 

144  1 

MT   S^AtTA  R 

0 

373 

^286 

NORTH  DAKOTA 

24 

1353 

n  AK  L  ft  N  n 

1 1 

1*3 

1  2^^ 

MAINE 

0 

367 

_ 

R  0  A  N  OK  E 

^         U I '  F  f 

Hb 

20^8 

CARIBOU 

0 

22  3 

„ 

12° 

0 

487 

r  * 

uAl  1  HOC    ?ei  Aurs 

16 

1107 

^ACR  iMpNTQ 

40 

101* 

1 1 59 

PORTLAND 

0 

3fte 

252 

u 1 1  1  T  tT nw 

0 

410 

422 

samorepg  a 

64 

856 

waswinqTon 

>  a  N   '1  1  ^  t»  .1 

128 

873 

70S 

MARYLAND 

DL  ^'^P  I  A 

0 

109 

101 

5 

18 

BALTIHtlRE 

1  464 

110'' 

AKRO*^' 

0 

892 

out  L L  A YUTE 

0 

8 

>  fl  "J           I        J  U 

8 

52 

39 

4 

1414 

I  188 

SEATTLE 

0 

l75 

183 

*1A^'TA  "AfilA 

fl8 

MASSACHUSETTS 

Cleveland 

0 

694 

6l3 

<CATTl  e  TATnMA 

0 

2^2 

129 

STnC^  frN 

95 

1677 

1  iS9 

(>H'E  HILL  065  R 

0 

5P3 

457 

^  n  1  1 IM  B  lie 

0 

I066 

809 

S  P      A  NE 

0 

4  '  i 

38b 

BOSTON 

6 

897 

661 

OAVTON  U 

0 

U96 

93* 

STAMPEDE   PA5S  R 

0 

16 

CnLnR  AOLl 

'■'ORCf  S7e° 

0 

425 

387 

^ ANSF I E  LD 

0 

759 

6  1 B 

Ur  A  1  1  A     .1  A  1  1  A     1 1 
WALL'*     WALL*'  ^ 

0 

977 

f  To 

ALAMOS* 

0 

65 

afl 

TQLEDO 

0 

784 

685 

VA< I "A 

0 

639 

4 

colo^ahq  SPR1N''S 

0 

498 

1 

htCHISAN 

YOUNG  S  T  [j  WN 

0 

704 

51" 

0 

7*59 

625 

ALf ENA 

0 

257 

ZO8 

WFST   I  >jn  I  E  S 

46 

ftkANn  JU'''CTjl]N 

10 

15''2 

DfTRHlT 

0 

1053 

nu  1  A  un  M  A 

e  A  ^1     1 1 1 A  M    D  B 

532 

4205 

PUF8L0 

0 

1 145 

flETRniT  METRO 

0 

873 

OKLAHOMA  CITY 

49 

2161 

1976 

FLINT 

0 

656 

43° 

TULS'i 

38 

2334 

19^,0 

WEST  vlR{JlNlA 

C"NKJEC  T  ICUT 

r-RAMP  RAKIOS 

0 

714 

575 

BECKLE 

0 

60  5 

*'0 

5 

Til 

HOUGHTON  LAKE 

0 

354 

250 

C*  E  &DN 

C  HARl  E  ST  On 

1215 

1 05  5 

i-JAHlFO^D 

1 

9  )5 

584 

LANSING 

0 

7l9 

535 

A  S  TO  R  I A 

0 

18 

13 

0 

MARSUETTt  U 

0 

229 

216 

BURNS  U 

0 

45l 

289 

nU^I  lNi>IDN 

1  3'4 

1098 

DfL^hare 

►•USKFGON 

0 

520 

469 

c  1  ir  c  Kj  c 

r  U  u  t  '  t 

0 

251 

239 

PA'KERSBUrG  U 

9 

12'^7 

104  5 

0 

1115 

SAULT  STE  MA»IE 

0 

66 

139 

^  E  n  F  OR  0 

0 

837 

562 

PEN0L6  Tqn 

0 

725 

656 

WISCONSIN 

386 

DiST.pF  C'JL'Jl'iRIA 

MINNESOTA 

PORT  L  A'JQ 

0 

375 

300 

GREEN  ftAY 

0 

534 

'■'ashin'',ton  dull.es 

3 

U59 

'»4n 

ouluth 

0 

122 

l76 

S  AL  £  ^ 

0 

2'>1 

2  32 

1  A  r  D  n  c  c  c 
LA  ItKU^^t 

0 

776 

695 

IiJASHJN^T'^N  ^;ATl0^A^. 

l8 

l747 

14  1  5 

INTERNATIONAL  FALLS 

0 

1R7 

1 76 

SE'^THN   SUMHiT  R 

0 

29i 

1  3  ' 

HAD  1 SQN 

0 

622 

46n 

■<Inneapulis 

0 

691 

535 

U  T  1  U  Al  ll/  c  e 

0 

564 

450 

FLU" I n  A 

rocmfs^er 

0 

548 

474 

P"C I F IC  AREA 

fl P p A L  Ar  M I c n L  A  u 

108 

2493 

- 

ST  CLOUD 

0 

4?8 

42*" 

442 

42?5 

4l66 

M  YO  M I NG 

'^AVTHNA  ("EACH 

212 

3U'.8 

1  n^iK.  c  T  rif.i 

J  U M IV  3  1  UN 

5?8 

4383 

4266 

0 

t9, 

PQOT  MvE^S 

293 

3ln5 

a  Q 

MISSISSIPPI 

K  0  R  C'' 

551 

'219 

4996 

0 

2'2 

327 

JUCKSC'VILLS 

110 

2639 

JACkSdW 

?5i5 

230'' 

KWAJALE IN 

547 

5285 

5l4« 

LADDER 

u 

4 1 0 

383 

4l9 

4o"'2 

4365 

HER iniAN 

59 

247o 

222^ 

MA  1 1  Id  n 

~  B  V  U  ■  U 

5o6 

495  1 

49i9 

ShF  R 1 0 AN 

0 

316 

446 

246 

32?7 

310" 

472 

4726 

44  i3 

364 

37?7 

3*51 

MISSOURI 

P ON A P  E  R 

505 

5o98 

470" 

OR  L  AN 

25"^ 

30^7 

3r41 

'"OLUMBIA  REGIONAL 

1423 

_ 

I  ?6^ 

TRUK    h^£N  ISLAND 

538 

5  188 

4894 

pjnS^C'^La 

1 1' 

26t0 

265"> 

KA'SAS  CITY 

11 

I4n3 

1420 

WAKE 

502 

4595 

4571 

TALLAHASSEE 

73 

2445 

2''32 

ST  jnsFPH 

7 

I4i8 

1334 

YAP  R 

512 

49o5 

4925 

258 

3278 

3l77 

ST  L^UIS 

4 

1667 

1475 

WEST  PAL'^  ''EAC'^ 

329 

3443 

345n 

SPRINGFlfLQ 

15 

1692 

1382 

PEN^S'LvAnI a 

ALLE'JTnwN 

1 

9ftl 

77? 

MONTANA 

ERIE 

0 

449 

^73 

ATHENS 

24 

1967 

1722 

Rillings 

0 

545 

49« 

HARRIS«URG 

1 

1050 

1025 

ATLANTA 

17 

1734 

1!89 

OLASOOk' 

C 

321 

438 

PHILADELPHIA 

3 

1231 

no* 

AUr.LI'ITA 

34 

2230 

109n 

GREAT  FALLS 

b 

293 

339 

PITTSB'JKCH 

0 

619 

45 

2554 

2137 

HAVRE 

0 

395 

SCRAK'TON 

0 

563 

60R 

'14CUM 

»0 

2499 

2264 

HELENA 

0 

225 

256 

•fJLLIA'^SPDRT 

0 

857 

69f' 

19 

20'i9 

1*15 

KAL ISPf LL 

0 

129 

ir 

54V4MNAH 

74 

25^5 

2295 

fUE«  CITY 
"ISSOULA 

0 
0 

665 
295 

752 
IB8 

RHUTE  ISLAND 
PL'lCK  ISLAND 
OROVlOENCE 

0 
0 

491 
821 

159 
53? 

-  16 


STORM  SUMMARY 


OCTOBER  1977 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

©HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

s 

CE  STORMS 

#  ALL  OTHER 

STATE 

a 

t/i 
X 
h- 
< 

Q 

o 

tn 
I 

K 
< 

o 

1  DAMAGE 

X 
K 
< 

o 

tOAMAGE 

I 
< 

UJ 

Q 

tOAMAGE 

I 

K 
< 

o 

(/) 

tOAMAGE 

I/) 

I 
< 
o 

tOAMAGE 

X 

< 

o 

1/} 

IDAMAGE 

m 

z> 
z 

> 
< 
Q 

U 
IZ 

Z 

< 

Q 

UJ 

a 
z 

°£ 

a. 
O 
(r 
o 

a 

3 
Z 

ci.> 
OH 
ctn: 

Q.Ui 

O. 

O 
cc 
<J 

a 
z 

Q.  UJ 

w) 
a. 
C 
CC 

o 

kl 

a 

D 

z 

d> 
a.  UJ 

to 
a. 
O 
cc 
u 

D 
Z 

ti.  > 

Q.UJ 

t/J 

o. 
O 
oc 
u 

UJ 
IT 

Z 

d  > 
a  UJ 

(/) 
a. 
O 

(C 

u 

A  1  a  t>ama 

Alaska 

Arizona 

Arkansas 

California 

1 

1 

•1 

5 

6 

5 

5 

2 
5 
7 

6 

Colorado 

Connecticut 

Delaware 

Florida 

Geori^ia 

• 

3 

2 

3 

4 

5 

5 

5 

5 
3 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

2 

1 

1 

2 

5 

1 

5 

1 

2 

? 

;.; 

6 

Kansas 

Kentucky 

Louisiana 

Maryland  &  DC 

5 
1 

1 
1 

1 6 

6 
4 

1 

5 
5 
6 
4 
5 

5 
3 

6 

5 

5 
5 

Massachuset  ts 

Michigan 

Minnesota 

Mississippi 

Missouri 

1 

1 

5 
3 

3 

■> 

1 

2 

2 

C 

Montana 

Nebraska 

Nevada 

New  Hajnps hire 
New  Jersey 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

• 

1 

5 

1 

2 

1  7 

5 
7 

5 

4 

3 

5 
5 

7 

Oklahoma 
Oregon 
Pacific 
Pennsy 1 vania 
P>uerto  Rico 

• 

5 

2 

4 

6 

3 

;L 
3 

5 

2 
4 

t 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

5 

2 

13 

6 

4 
4 

1 

2 
4 

8 

1 

7 

3 

Utah 

Vermont 

Virginia 

Virgin  Islands 

Washington 

1 

1 

■1 

5 

3 
»7 

6 

6 

C 

West  Virginia 

Wisconsin 

WyominK 

5 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 

OCTOBER  1977 

Herbert  J.  Thompson,  Office  of  Hydrology 


Several  significant  flood  events  occurred  during 
October.     In  the  Ohio  River  Basin  losses  along  the 
Wabash  River  were  estimated  at  $5.5  million,  and 
widespread  small  stream  and  flash  flooding  occurred 
in  the  headwaters  of  the  Tennessee,  Cumberland,  and 
Kentucky  Rivers.     Record  flooding  was  reported  on  the 
Santa  Cruz  River  and  major  flooding  on  the  San  Pedro 
River  in  southern  Arizona  with  losses  estimated  at 
more  than  $13  million.     Severe  flash  flooding  occurred 
in  the  Virgin  Islands  with  losses  of  $2  million. 

Scattered  minor  flooding  occurred  in  Maine  and  New 
England.     A  near  record  stage  was  reported  on  Scho- 


harie Creek  in  southern  New  York  and  moderate  flood- 
ing in  the  headwaters  of  the  Susquehanna  River.  Se- 
vere urban  and  flash  flooding  was  reported  in  Stanley 
County,  North  Carolina,  with  minor  to  moderate  flood- 
ing on  several  larger  streams  in  the  Southeast. 
Scattered  minor  flooding  also  occurred  in  the  eastern 
Gulf  of  Mexico  Drainage,  the  upper  Mississippi  Basin 
in  Iowa  and  Illinois,  southern  Texas,  Puerto  Rico, 
and  on  the  Cache  River  in  Arkansas  and  the  Big  Black 
River  in  Mississippi.    Moderate  flooding  recurred  in 
the  lower  Missouri  Basin  with  crests  generally  lower 
than  those  of  September.     Severe  urban  flooding  was 
reported  in  Oakdale,  LA. 


FLOOD  EVENT 


Preliminary  Estimate 
Lives        of  Property  Damage 
Lost  (thousands  of  dollars) 


ATLANTIC  SLOPE  DRAINAGE 


October  precipitation  was  well  above  normal  throughout  New  Eng- 
land and  Maine.     Monthly  totals  ranged  from  150  to  over  250% 
of  normal.     At  Portland,  ME,  the  total  of  8.26  inches  was  the 
second  highest  in  107  years  of  record.     Stream  flows  were  high 
with  the  United  States  Geological  Survey  reporting  record  Octo- 
ber flows  on  the  Little  Androscoggin,  Piscataquis ,  and  St.  Johns 
Rivers  in  Maine  and  the  Pemigawassett  River  in  New  Hampshire. 
The  Pemigawassett  crested  2  feet  over  flood  stage  at  Plymouth, 
NH,  on  the  10th.     Minor  flooding  was  reported  on  the  Kennebec 
River  in  Maine,  the  Connecticut  River  at  Hartford,  CT,  and  on 
Otter  Creek  at  Center  Rutland,  VT  (in  the  St.  Lawrence  Drainage) 

Heavy  rain  on  the  night  of  the  16th-17th  in  south  central  New 
York  caused  significant  flooding.     Prattsville,  NY,  received 
3.9  inches.     The  most  serious  flooding  was  along  Schoharie 
Creek  which  crested  4  feet  over  flood  stage  at  Middleburg,  NY. 
This  is  the  highest  stage  of  record  except  for  that  caused  by 
Hurricane  Hazel  in  1955.     A  number  of  villages  had  to  be  evac- 
uated.    Considerable  damage  also  occurred  in  neighboring  Otsego 
and  Delaware  Counties  from  flash  flooding  along  Schenevus  and 
Charlotte  Creeks  and  the  West  Branch  of  the  Delaware.  Minor 
flooding  occurred  along  the  Mohawk  River  at  Schenectady,  NY. 
Minor  to  moderate  flooding  occurred  in  the  headwaters  of  the 
Susquehanna  River.     Crests  3  to  7  feet  over  flood  stage  were 
reported  on  the  Susquehanna  from  Unadilla  to  Vestal,  NY.  These 
crests  were  augmented  by  more  rain  on  the  19th  at  Conklin  and 
Vestal.     Minor  flooding  occurred  on  the  Unadilla  and  Chenango 
Rivers . 


N.A. 


N.A, 


Urban  and  small  stream  flooding  occurred  in  central  Virginia 
on  the  26th-27th.     Rainfall  amounts  ranged  up  to  the  5.7  inches 
reported  at  Petersburg  and  Hopewell.     Richmond  received  4.4 
inches . 


N.A. 


Severe  flash  and  urban  flooding  occurred  in  the  Piedmont  area 
of  North  Carolina  on  the  25th-26th.     Rainfall  was  generally  in 
the  range  of  3-5  inches  with  amounts  of  over  6  inches  reported. 
Amounts  of  up  to  5  inches  occurred  ever  the  area  on  the  13th- 
14th.     Losses  in  Stanley  County  were  estimated  at  more  than 
$500,000,  while  adjacent  counties  received  lesser  damages.  Minor 


N.A. 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


OCTOBER  1977 


Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


ATLANTIC  SLOPE  DRAINAGE-Cont ' d 


flooding  was  reported  on  the  Dan,  Cape  Fear,  and  South  Fork 
Catawba  Rivers. 


Rainfall  amounts  from  the  storm  of  the  25th-26th  were  generally  0  N.A. 

in  the  range  3.5  to  5  inches  over  South  Carolina  with  a  maximum 
of  6.3  inches  reported.     Small  stream  flooding  was  reported  in 
headwater  areas.     Reservoir  storage  reduced  crests  on  some 
streams,  including  the  Saluda,  Santee,  and  Wateree  Rivers,  al- 
though minor  flooding  occurred  around  Lake  Wateree.     The  Pee 
Dee  River  crested  5  feet  over  flood  stage  at  Cheraw  and  the 
Broad  and  Congaree  Rivers  crested  about  3  feet  over  flood  stage 
at  Blair  and  near  St.  Matthews,  respectively.     Minor  flooding 
occurred  on  the  Reedy  River  at  Greenville. 


EAST  GULF  OF  MEXICO  DRAINAGE 


The  storm  of  the  25th  produced  rainfall  amounts  varying  from  1  0  N.A. 

to  over  5  inches  with  minor  flooding  in  areas  of  heaviest 

rain.     Streams  affected  included  Peachtree  Creek  at  Atlanta, 

the  lower  Black  Warrior  River  in  Alabama,  the  East  Fork  of  the 

Tombigbee  at  Fulton,  MS,  and  the  lower  Pearl  River  at  Bogalusa, 

LA.     Minor  flooding  also  occurred  on  Peachtree  Creek  on  the 

9th  when  Atlanta  reported  a  storm  total  of  over  2  inches  of 

rain.     Urban  flooding  was  reported  in  the  Birmingham,  AL,  area 

on  the  9th  with  some  homes  evacuated. 


UPPER  MISSISSIPPI  BASIN 


October  rainfall  was  generally  above  normal  throughout  the  basin.  0  N.A. 

Monthly  totals  showed  departures  of  A  to  6  inches  above  normal 

in  northeastern,  southeastern,  and  north  central  Minnesota  with 

no  flooding  reported.     Recovery  from  drought  conditions  of  the 

previous  two  years  continued  and  was  particularly  noticeable 

in  the  upper  and  middle  Wisconsin  River  Basin,  where  hydro  power 

generation  showed  significant  improvement  and  in  Iowa  where  the 

average  of  17.08  inches  for  the  August  through  October  period 

was  the  greatest  three-month  total  in  105  years  of  record  and 

some  flooding  occurred.     About  2  feet  of  flooding  was  reported 

on  the  South  Skunk  River  near  Oskaloosa,  lA  on  the  1st  and  on 

the  South  River  near  Ackworth,  lA,  on  the  24th.     Cedar  Creek 

crested  4  feet  over  flood  stage  near  Bussey,  lA,  on  the  24th. 

This  was  primarily  agricultural  flooding.     In  Illinois  minor 

flooding  occurred  on  the  Green  River  at  Geneseo  on  the  25th- 

26th  and  an  extended  period  of  minor  flooding  occurred  on  the 

lower  Illinois  River. 


MISSOURI  BASIN 


Flooding  occurred  again  during  October  in  portions  of  the  lower  0  N.A. 

Missouri  Basin  as  rainfall  was  above  normal  for  the  third  con- 
secutive month  in  northeast  Kansas,  southwest  Iowa,  and  north- 
west Missouri.     Crests  were  generally  lower  than  those  of  Sep- 
tember except  on  the  Platte  River  which  reached  11  feet  over 
flood  stage  at  Tracy,  MO.     Up  to  3  feet  of  flooding  occurred 
along  the  102  River  and  more  than  6  feet  of  flooding  on  the 
Little  Platte.     Four  periods  of  minor  flooding  occurred  on  up- 
per Stranger  Creek  in  northeast  Kansas  with  crests  up  to  about 
4  feet  over  flood  stage.     From  4  to  9  feet  of  flooding  occurred 
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Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


MISSOURI  BASIN-Cont'd 


along  the  Grand  River  in  northwest  Missouri.     About  40,000 
acres  of  farmland  were  flooded  near  Chillicothe.     The  failure 
of  a  levee  near  Sumner  destroyed  20  acres  of  corn.     In  general 
losses  were  light  since  most  crops  which  were  not  destroyed  by 
September  flooding  had  been  harvested. 


OHIO  RIVER  BASIN 


A  violent  rainstorm  struck  the  Wabash  Basin  during  the  evening  0  5,530 

of  September  30  and  early  on  October  1.     Rainfall  amounts  in  a 

band  from  Danville,  IL,  to  Brookville,  IN,  ranged  from  3  to  over 

6  inches.     Severe  flooding  occurred  in  the  middle  reach  of  the 

Wabash  with  the  stage  at  Montezuma,  IN,  rising  11  feet  in  24 

hours.     The  crest  at  Montezuma  was  7  feet  over  flood  stage.  The 

Corps  of  Engineers  reported  52,000  acres  flooded.     Some  savings 

from  flood  warnings  below  Terre  Haute  were  reported  as  farmers 

were  able  to  harvest  crops  which  would  have  been  destroyed. 

Although  wind,  rain,  and  hail  damage  was  estimated  at  $20  million 

in  Vermilion  County,  which  was  declared  a  disaster  area  by  the 

Governor  of  Illinois,  only  minor  flooding  was  reported  on  the 

Vermilion  River. 


Widespread  small  stream  and  flash  flooding  occurred  on  the  2d  0  N.A. 

in  southern  West  Virginia,  eastern  Kentucky,  southwest  Virginia, 
and  northeast  Tennessee.     Rainfall  ranged  from  3  to  over  6  inches. 
Flooding  in  the  Evarts  area  of  Harlan  County,  Kentucky,  was  re- 
ported more  serious  than  that  of  the  previous  April.     The  Powell 
River  reached  more  than  5  feet  over  flood  stage  at  Jonesville, 
VA.     Flooding  occurred  along  the  North  and  South  Forks  of  the 
Halston  River  and  the  South  Fork  of  the  Powell  River  in  the 
headwaters  of  the  Tennessee  Basin.     The  United  States  Geological 
Survey  reported  the  highest  stage  in  at  least  20  years  on 
Beaver  Creek  with  serious  flooding  in  Bristol,  VA.     They  esti- 
mated the  recurrence  interval  of  the  peak  discharge  at  75 
years.     Serious  flooding  also  occurred  in  Kingsport,  TN,  and 
in  Damascus,  VA,  where  the  peak  discharge  of  Beaverdam  Creek 
had  a  recurrence  interval  of  more  than  100  years.     Many  private 
bridges  were  destroyed  along  Doe  Creek  in  Johnson  County,  Tenn- 
essee.    Losses  of  $1.4  million  were  estimated  in  St.  Charles, 
VA  where  10  inches  of  water  ran  down  the  town's  main  street. 
About  5  feet  of  flooding  occurred  on  the  South  Fork  Kentucky 
River  at  Booneville,  KY. 

The  storm  of  the  25th-26th  desposited  amounts  of  3  to  4  inches  0  N.A. 

over  portions  of  the  upper  Tennessee  Basin.     South  Chickamauga 

Creek  crested  2  feet  over  flood  stage  near  Chattanooga  and  minor 

flooding  occurred  on  the  upper  French  Broad  River  in  North 

Carolina. 


WEST  GULF  OF  MEXICO  DRAINAGE 

Locally  heavy  rain  of  more  than  8  inches  in  3  hours  on  the  even-  0  N.A, 

ing  of  the  23d  caused  urban  flooding  in  Oakdale,  LA.     Up  to  3 
feet  of  water  was  reported  in  streets,  stalling  cars  and  dis- 
rupting telephone  service.     The  school  cafeteria  was  flooded. 
No  stream  flooding  occurred  due  to  the  very  localized  nature  of 
the  rainfall. 

Heavy  rainfall  of  about  4  to  over  9  inches  during  the  night  of  0  100 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


OCTOBER  1977 


Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


WEST  GULF  OF  MEXICO  DRAINAGE-Cont ' d 


the  21st-22d  over  the  headwaters  of  the  Sabinal  and  Frio  Rivers 
caused  flooding  along  the  two  streams  with  a  crest  2  feet  over 
flood  stage  on  the  Frio  River  at  Derby,  TX.     Losses  to  livestock, 
fences,  roads,  and  bridges  were  estimated  at  $100,000. 


GULF  OF  CALIFORNIA  DRAINAGE 


Record  flooding  occurred  on  the  Santa  Cruz  River  and  major  0  13,400 

flooding  on  the  San  Pedro  River  in  southern  Arizona  on  the  9th- 
12th.     Dissipating  Hurricane  Heather  caused  several  days  of 
rain  over  the  headwaters  of  these  streams  on  the  6th- 10th, 
with  the  heaviest  amounts  on  the  9th.     Amounts  for  the  five- 
day  period  totaled  as  much  as  12.5  inches,  with  many  reports  of 
6  to  10  inches.     Major  flash  flooding  also  occurred  in  the  area 
of  heaviest  rain.     Major  damage  from  stream  flooding  on  the 
Santa  Cruz  occurred  from  Nogales  to  Cortaro.     The  town  of  Cibuta 
in  Mexico  was  reportedly  heavily  damaged.     Some  record  crests 
on  the  Santa  Cruz  River  were: 


Lochiel 

10 

3 

ft 

Oct. 

9 

9 

a.m. 

Continental 

17 

2 

ft 

Oct. 

9 

3 

p.m. 

Cortaro 

15 

5 

ft 

Oct. 

10 

11 

a.m. 

On  the  San  Pedro  crests  were: 


Palominas  16.04  ft  Oct.  9  12:45  p.m. 

Charleston  10.6     ft  Oct.  9  2  p.m. 

Winkelman  16.0    ft  Oct.  10  11  p.m. 

Gila-Kelvin  20.47  ft  Oct.  10  4  a.m. 


No  flood  stages  have  been  established  for  these  points.  Many 
automobiles  were  damaged  and  the  Nogales  Pumping  Station  was 
flooded.     The  remaining  water  supply  was  contaminated  by  broken 
sewer  lines.    About  400  people  were  evacuated.     Other  losses 
included:    150  farms ,  $8 . 8  million;   160  residences,  $290,000;  3 
businesses,  $300,000;  railroads  and  utilities,  $700,000;  roads, 
$2.3  million;  and  golf  courses,  $300,000. 


PUERTO  RICO  -  VIRGIN  ISLANDS 


Heavy  rainfall  on  the  7th-8th  over  the  eastern  portions  of  3  2,000 

these  islands  caused  flash  flooding  on  several  rivers  in  Puerto 
Rico  and  substantial  losses  on  St.  Croix  in  the  Virgin  Islands. 
Record  rainfall  occurred  on  St.  Croix  with  amounts  of  10  to  13 
inches  reported  between  8  p.m.  on  the  7th  and  sunrise  on  the  8th, 
while  24-hour  totals  ranged  up  to  16  inches  with  most  stations 
on  the  island  receiving  12  to  15  inches.     These  amounts  are  well 
in  excess  of  the  100  year  return  period  value  for  24-hours  dura- 
tion.   Most  of  the  losses  occurred  on  St.  Croix  with  one  drown- 
ing.    The  eastern  portion  of  Puerto  Rico  received  4  to  5  inches 
of  rain  from  this  storm  with  flooding  reported  on  the  Mameyes , 
Espiritu,  Santo,  Fajardo,  Maunabo  Rivers  and  several  smaller 
streams.     The  town  of  Yabucoa  was  flooded  by  the  Guayanes  River. 
There  were  two  drownings  on  Puerto  Rico.     Losses  for  all  flooded 
areas  included:     $1,250,000  to  roads  and  bridges;  $300,000  to 
agriculture;  and  $200,000  to  cisterns. 
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FLOOD  STAGE  DATA 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

From- 

To- 

Stage 

Date 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

Ft 

Ft. 

Lake  Ontario 

Otter  Creek: 

Center  Rutland,  VT 

8 

18 

18 

8.72 

18 

ATLANTIC  SLOPE  DRAINAGE 

Kennebec : 

Skowhegan,  ME 

35,000 
c.f .s. 

2 

2 

35 ,600 

2 

Pemlgewasset: 

Plymouth,  NH 

11 

9 

10 

12.9 

10 

Connecticut : 

Hartford,  CT 

16 

18 

20 

16.72 

20 

Schoharie  Creek: 

Mlddleburg,  NY 

14 

17 

18 

18.01 

17 

Burtonsville,  NV 

6 

17 

18 

6.33 

17 

Mohawk : 

Schenectady,  NY 

223 

17 

18 

224.5 

17 

Beaverklll : 

Cooks  Falls,  NY 

10 

2 

2 

10.07 

2 

Unadilla: 

Rockdale.  NY 

11 

17 

18 

11.61 

18 

Chenango: 

Sherboume,  NY 

8 

17 

19 

9.17 

17 

Susquehanna: 

Unadilla,  NY 

11 

17 

19 

J14.07 

18 

Balnbridge,  NY 

13 

17 

21 

20.40 

18 

Conklin,  NY 

11 

17 

21 

16.27 

19 

Vestal,  NY 

18 

17 

21 

21.17 

19 

Dan: 

Paces ,  VA 

15 

27 

28 

18.3 

28 

Danville,  VA 

a 

27 

27 

11.0 

27 

Cape  Fear: 

Elizabethtown,  NC 

20 

29 

29 

20.5 

29 

Pee  Dee: 

% 

Cheraw,  SC 

30 

27 

28 

35.01 

27 

Pee  Dee,  SC 

19 

29 

U 

19.6 

30 

Broad : 

Blair,  SC 

14 

26 

28 

17.4 

27 

Reedy: 

Greenville,  SC  (Westfield  St.  Gage) 

8 

25 

26 

9.53 

26 

Conga ree: 

St .  Mat  thews  1 7  NW  SC 

115 

27 

28 

South  Fork  Catawba: 

HcAdenvllle,  NC 

10 

26 

26 

10.3 

26 

Wateree: 

Wateree  Reservoir,  SC 

100 

26 

28 

101.6 

27 

EAST  GULF  OF  MEXICO  DRAINAGE 

Peachtree  Creek: 

Atlanta,  GA 

13 

9 
25 

25 

14. 3( 

9 
25 

East  Fork  Tombigbee: 

Fulton,  MS 

16 

26 

26 

16.3 

26 

Blsck  Warrior: 

Tuscaloosa  Lock  &  Dam,  AL 

47 

26 

26 

47.9 

26 

Warrior  Lock  &  Dam,  AL 

30 

27 

28 

33.2 

28 

Pearl: 

Bogalusa,  LA 

15 

26 

27 

J15.79 

26 

OCTOBER  1977 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

UPPER  MISSISSIPPI  BASIN 

Ft. 

Ft. 

Green  River: 

Geneseo,  IL 

8 

25 

26 

9.06 

25 

South  Skunk  River: 

Oskaloosa,  lA 

15 

1 

25 

2 
25 

16.8 
15.2 

1 
25 

South  River: 

Ackworth,  lA 

19 

24 

24 

21.0 

24 

Cedar  Creek: 

Bussey,  lA 

16.5 

24 

25 

20.5 

24 

Illinois  River: 

Havana,  IL 

14 

1 

18 

(/15.1 

11 

Beardstown,  IL 

14 

5 

17 

J15.3 

U 

MISSOURI  RIVER  BASIN 

One  Hundred  and  T^o  River: 

Maryville,  MO 

14 

24 
31 

24 

y 

15.25 
16.59 

24 

Nov  I 

Rosendale,  MO 

13 

24 

25 

16.00 

24 

Little  Platte  River: 

Sroithville,  MO 

24 

22 
23 

22 
24 

28.17 
30.31 

22 
24 

Platte  River: 

Agency,  MO 

20 

22 
31 

27 
U 

26.50 
25.28 

24 

Nov  1 

Tracy,  HO 

18 

23 

30 

29.2 

26 

Stranger  Creek: 

Easton,  KS 

15 

7 
22 
23 
31 

9 
23 
25 
31 

17.7 
17.6 
18.85 
15.45 

8 
22 
24 
31 

Tonganoxle,  KS 

22 

23 

25 

23.4 

24 

Grand  River: 

Gallatin,  MO 

21 

24 

26 

25.22 

26 

Chillicothe,  MO 

24 

24 

28 

31.0 

25 

Sumner,  MO 

26 

23 

30 

34.86 

27 

Brunswick,  MO 

12 

24 

30 

15.72 

28 

Big  Creek: 

Blairstown,  HO 

20 

31 

31 

20.05 

31 

OHIO  BASIN 

Chadakoin : 

Falconer,  NY 

3.2 

1 

4 

3.4 

1 

Vermilion: 

Danville,  IL 

18 

2 

3 

«18.4 

2 

Sugar  Creek: 

Craufordsville,  IN 

8 

1 

2 

8.65 

1 

Wabash : 

Covington,  IN 

16 

I 

4 

17.8 

3 

Hontezuma,  IN 

14 

1 

6 

20.9 

3 

Clinton,  IN 

18 

2 

6 

J20.2 

3 

Terre  Haute,  IN 

14 

2 

7 

17.4 

5 

Rlverton,  IN 

15 

4 

8 

16.8 

7 

French  Broad: 

Rosman ,  NC 

8 

25 

26 

8.82 

25 

Blantyre,  NC 

17 

26 

27 

17.1 

27 

Powell: 

Jonesville,  VA 

15 

2 

2 

E20.5 

2 

Arthur,  TN 

15 

3 

3 

£18. 5 

3 

South  Chlckamauga  Creek: 

Chickamauga,  TN 

10 

26 

28 

12.0 

27 
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FLOOD  STAGE  DATA 


OCTOBEB  1977 


River  and  nation 


WHITE  BASIN 


Flood 
stage 


At)Ove  Hood  stages 
-dates 


Stage 


Paccerson.  AR 

LOWER  MISSISSIPPI  BASIN 
Big  Black: 
Hesc,  HS 


River  and  station 

WEST  CULF  OF  MEXICO  DMINACE 
Sablnal: 

Sablnal,  TX 
Frio: 

Derby,  TX  (near) 


Flood 
stage 


Above  flood  stages 
-dates 


Stage 


23 


RAWINSONDE  DATA 


Average  monthly  v&lues 

 OCTOBER  1977 


ALBANY 

NY 

A1.BU0UER0UE* 

NH 

AMARILLD*  Tx 

ANCHORASE*  AK 

* 

ANNETTE*  AK 

1007 

HB 

640 

HB 

"93 

HB 
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MB 

lu05 

Me 

Resultant 

Resultant 

c 

Resultant 

c 
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c 
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e 

o 

Wind 

c 
0 

Wind 

0 

Wind 

Wind 

.2 

Wind 
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£ 

> 

« 

.Sf 

V 

£ 

p 

eg 

4, 

0 

p 

Q.  J= 

^  E 

■5 

u 

=•0 

d. 

E 

„ 

n 

c-c 

d 
E 

« 

°^ 
s 

d 

E 

0 

3 
« 

b 

s 

■  £ 

.2 

« 

c 

=  ■? 

B  S 

c  <^ 

6  uj 

>.  al 

al 
a 

i 

a. 
i 

■  ->- 
a*  « 

,i:  c 

peed 

i  « 

>.  aJ 

a> 

a. 

if 

iirecti 

peed 

° 

ynam 
eters 

Si 
0. 

« 

«  I 
t  c 

peed  1 

° 
° 

E 
c 

V 

oi 
0. 

i 

s. 

at 

.2*- 

u 

>-  c 

"S 

Q. 

_ 

° 

E 
\ 
Z 

0. 
E 

0 

■-■r 

"2 

a. 

3 

^ 

Q  e 

f- 

Q 

q2 

Q  E 

a 

□  z 

a 

S 

Q 

as 

(/) 

Q 

E 

E- 

a 

Qj 

CO 

^ 

Q 

Q  * 

cn 

SFC 

31 

 86" 

6 

0 

4 

.5 

31 

1 

0 

31 

— 1 — fcTT 

• 

9 

10 

1 

3 

31 

1/095 

10,2 

2 

26 

1 

9 

30 

45 

2 

.7 

-1.4 

02 

.9 

31 

37 

7.1 

 ^ 

l3 

4.6 

1000 

24 

170 

7 

2 

3 

.9 

31 

1 

1 

7 

159 

4 

.2 

-2.4 

21 

132 

7.4 

3 

,6 

14 

4.7 

950 

31 

7 

0 

1 

.6 

30 

2 

8 

30 

385 

1 

7 

-3.3 

03 

2 

.2 

31 

499 

4.9 

2 

c 

16 

9.1 

900 

31 

5 

0 

- 

.3 

30 

4 

0 

5 

1 

111 

6.4 

_3 

4 

30 

620 

.5 

-4.2 

09 

2 

.6 

31 

939 

1.9 

,  1 

17 

10.0 

eso 

31 

1  67? 

3 

5 

-5 

3 

29 

4 

9 

31 

1* 

514 

13,6 

1 

9 

25 

4 

4 

30 

1 

277 

-2 

-6.2 

1 1 

4 

6 

31 

1 

397 

-1*2 

_4 

4 

19 

10.2 

eoo 

31 

1  963 

2 

2 

-8 

.9 

29 

5 

6 

31 

2*031 

11 

6 

-1. 

3 

23 

6 

31 

2 

023 

11,6 

-1 

6 

27 

4 

5 

30 

1 

756 

-5 

.3 

-8.4 

13 

6 

.9 

31 

1 

879 

-3  ■  1 

•  7 

,  1 

19 

10.7 

750 

31 

2*483 

2 

-10 

.8 

28 

7 

0 

31 

2*  566 

9 

1 

_3 

g 

26 

3 

2 

31 

2 

561 

9.2 

.5 

4 

27 

4 

7 

30 

2 

260 

-8 

.4 

-12.2 

14 

7 

.6 

31 

2 

367 

•6.5 

-11 

,4 

20 

11.5 

700 

31 

-2 

3 

-12 

6 

27 

9 

6 

31 

5 

1 

-6 

28 

4 

6 

31 

3 

129 

5.5 

•  6 

26 

5 

0 

30 

2 

793 

-11 

.2 

-16.1 

16 

8 

.2 

31 

2 

923 

-9,7 

•  15 

3 

21 

11.9 

650 

31 

8 

-18 

.1 

27 

11 

5 

31 

3'737 

1 

3 

27 

5 

3 

31 

3. 

731 

1.9 

-12 

B 

26 

5 

0 

30 

3 

356 

-14 

.6 

-19.6 

16 

8 

.3 

31 

3 

492 

-12. 9 

-20 

21 

12.3 

600 

31 

4*245 

-6 

1 

-21 

.4 

26 

11 

9 

31 

4*  377 

-2 

6 

-16. 

3 

27 

5 

6 

31 

4 

372 

-2.1 

>16 

6 

28 

5 

6 

30 

3 

960 

-16 

7 

-23.7 

17 

8 

0 

31 

4 

096 

-17.0 

-25 

6 

2l 

12.8 

550 

31 

4*916 

-12 

3 

-24 

5 

27 

13 

6 

31 

-7 

0 

-22 . 

t) 

27 

6 

1 

31 

5* 

056 

-6,2 

•  20 

4 

26 

7 

5 

30 

4*603 

-23 

2 

-26 . 5 

17 

7 

7 

31 

4 

745 

.21.1 

-28 

7 

22 

12.8 

500 

31 

5*636 

-16 

6 

-28 

5 

27 

15 

7 

31 

5*797 

-12 

0 

-27. 

5 

27 

7 

4 

31 

5, 

797 

-11.3 

-25 

9 

26 

9 

0 

30 

5 

294 

-28 

2 

-33,4 

17 

7 

9 

31 

5 

443 

-25,6 

-33 

5 

22 

13.9 

«50 

31 

-21 

6 

-33 

3 

26 

16 

3 

31 

-17 

2 

-32 . 

27 

9 

4 

31 

6. 

596 

-17.0 

•  31 

^ 

26 

9 

5 

30 

6 

041 

-33 

7 

-38.6 

17 

B 

2 

30 

6 

198 

-  3  L .  7 

-37 

J 

23 

14.3 

400 

31 

7'?78 

-28 

2 

-38 

6 

26 

18 

0 

31 

7*  468 

-23 

7 

-38 . 

. 

27 

9 

6 

31 

7*469 

-23,6 

-36 

2 

28 

10 

6 

30 

6 

656 

-39 

6 

-42.6 

16 

8 

9 

30 

7 

025 

-35.9 

24 

14.9 

150 

31 

-35 

0 

-44 

9 

26 

20 

3 

31 

-31 

2 

-43 

27 

12 

6 

31 

6, 

434 

-31.0 

•  4 1 

9 

26 

14 

0 

30 

7 

761 

-45 

9 

19 

10 

I 

30 

7 

944 

"4? 

^ 

25 

15.9 

300 

31 

g' 

-42 

3 

-49 

4 

26 

22 

8 

30 

9*502 

-39 

5 

-48. 

- 

26 

14 

4 

31 

9, 

505 

-39,4 

-44 

26 

16 

9 

29 

8 

775 

-52 

3 

20 

10 

6 

29 

8 

967 

-48.' 

26 

16.9 

250 

31 

lo' 495 

-49 

3 

26 

23 

5 

30 

-46 

0 

27 

18 

B 

30 

10* 

729 

-48.0 

27 

20 

6 

29 

9 

946 

-54 

.3 

21 

1 1 

I 

28 

10 

159 

-53.3 

26 

16.4 

200 

31 

1 1*939 

-55 

0 

26 

26 

1 

30 

-56 

0 

27 

22 

1 

30 

12. 
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-56,4 

27 

25 

0 

29 

11 
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-51 

.7 

23 

1 1 

0 

26 

11 
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-53.! 

25 

16.5 

175 

31 

12*  789 
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5 

26 

24 

3 

30 
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-59 

4 

27 

24 

3 

30 

13 
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28 

26 

5 

29 

12 
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-50 

.8 

23 

10 

.2 

27 

12 
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23 
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150 

31 
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6 

26 

19 

4 

30 
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2 

27 

21 

6 

30 

13. 

966 

-63,0 

26 

24 

7 

29 

13 

259 

-50 

,2 

23 

10 

2 

27 

13 

446 

-52.9 

25 

15.3 

125 

31 

-59 

4 

26 

17 

7 

29 

15*  079 

-66 

9 

27 

18 

5 

30 

15 

061 

-66,6 

28 

19 

5 

29 

14 

449 

-50 

,5 

23 

10 

.3 

26 

14 

616 

-53.1 

25 

12.6 

100 

31 

16*304 

-60 

3 

26 

14 

3 

29 

-66 

6 

26 

12 

5 

30 

16. 

421 

-69,0 

28 

15 

0 

29 

15 

904 

-50 

,4 

24 

10 

9 

26 

16 

046 

-54 . 7 

25 

10.2 

80 

31 

17*699 

-59 

0 

26 

6 

9 

28 

17*751 

-67 

4 

29 

8 

1 

30 

17 

756 

-67,6 

28 

6 

6 
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31 

3/  124 

7 

-10.1 

26 

7 

1 

31 

3/ 

155 

7 

9 

-8.1 

27 

4 

5 

31 

3, 

114 

2.7 

•  10 

0 

24 

3 

6 

31 

3, 

144 

5 

6 

-6.8 

25 

3.3 

30 

2, 

852 

-I0.4 

•  15 

8 

17 

7.5 

650 

31 

3/  725 

1 

7 

-15. 1 

26 

7 

7 

31 

3/ 

762 

4 

6 

-11.9 

27 

4 

9 

31 

3/ 

709 

-l.l 

•  13 

2 

25 

6 

9 

31 

3/ 

746 

1 

9 

-11.9 

24 

4.2 

30 

3/ 

419 

-I4.2 

•  20 

9 

17 

7.7 

600 

31 

4/365 

-2 

0 

-19. 1 

26 

9. 

5 

31 

4/ 

410 

1 

1 

-16.  1 

27 

5 

6 

31 

4/ 

343 

-5.1 

-17 

3 

25 

6 

1 

31 

4/ 

367 

-2 

2 

-16,7 

25 

4.6 

30 

4i 

022 

-18.0 

-26 

2 

18 

6.4 

550 

31 

5/052 

-6 

1 

-23. 1 

26 

10. 

7 

31 

5/ 

105 

-3 

1 

-19,8 

27 

7 

7 

31 

5/ 

021 

-9.6 

-21 

7 

25 

9 

6 

31 

5/ 

073 

-6 

6 

-22,1 

23 

4.9 

30 

4/ 

667 

-22.2 

-30 

5 

19 

6.5 

500 

31 

5/791 

-10 

7 

-26.3 

28 

12 

1 

31 

5/ 

852 

-a 

1 

-22.4 

27 

9 

5 

31 

5/ 

751 

-14,3 

•  26 

6 

26 

9 

6 

31 

5/ 

810 

-11 

4 

-26.6 

26 

6.6 

30 

5, 

360 

-27.1 

-35. 

1 

19 

9.0 

*50 

31 

6/593 

-16 

1 

-29.9 

28 

14. 

2 

31 

6/ 

662 

-13 

5 

-27.2 

?7 

10 

3 

31 

6/ 

542 

-H.6 

-30 

6 

26 

11 

0 

31 

6/609 

-17 

2 

-31.4 

26 

7.9 

30 

6/ 

111 

-32.5 

-40. 

4 

20 

9.0 

«00 

31 

7/470 

-22 

3 

-35.6 

28 

15. 

9 

31 

7/ 

547 

-1' 

6 

-32.8 

28 

11 

6 

31 

7/ 

405 

-26,1 

•  35 

7 

26 

12 

7 

30 

7/ 

476 

-24 

2 

-37.6 

26 

9.2 

30 

6/ 

931 

-38.6 

•  44. 

9 

21 

9.8 

350 

31 

8/440 

-29 

2 

-41.9 

28 

18 

6 

31 

8/ 

528 

-26 

6 

•40,3 

28 

14 

7 

30 

8/ 

361 

-33.4 

•  43 

3 

26 

13 

I 

29 

6/ 

443 

-31 

5 

-43.2 

26 

10.4 

29 

7/ 

636 

-45.0 

21 

9.5 
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31 

9/521 

-37 

2 

-46.7 

26 

22 

1 

31 

9/ 

619 
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2 

-47,2 

28 

17 

I 

30 
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-42.0 

.47 

2 

26 

12 

8 

29 

9/ 
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7 

-46.  1 

26 

13.4 

29 

8/ 

853 
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23 

10.4 
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31 

10/757 

-46 

2 

28 

25 

7 

31 

10/ 

664 

-44 

B 

29 

19 

0 

30 

10/ 
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-50.5 

26 

13 

9 

29 

10/ 

737 

-48 

1 

26 

17.8 

29 

10 
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.33. 9 

24 

9.1 
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31 

12/209 

-55 

5 

28 

27 

1 

31 

12/ 

321 
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3 

29 

19 

7 

30 

12/ 

064 
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26 

16 

4 

29 
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-55 

8 

27 

23.3 

29 

11/ 
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-52.6 

24 

8.5 
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31 

13/053 
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6 

29 

26. 

8 

31 
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5 

29 

19 

0 

30 
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26 

17 

2 

29 

13/ 
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-59 

2 

27 

22.1 

29 
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.31.6 

25 

10. 1 
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31 
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2 
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14/ 
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17 

7 
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17 
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31 
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20 
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♦ 

1006 

nt 

662 

MB 

SFC 

>1 

14 

26 

6 

22.9 
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2 
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9, 
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16 
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17 
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9 
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29 
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16 
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26 

19 
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50 

29 
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09 
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27 

20 
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29 
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29 
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17 

4 

25 

22 
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28 
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28 
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26 
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26 
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28 
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25 
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26 
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20 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleys  per  nlnute  on  a  surface  nomal  to  the  direction  of  the  sun. 


OCTOBER  1977 


Date 

Sun's  zenith  distance 

Date 

Sun's  zenith  distance 

A.M. 

* 

P.M. 

A.M. 

• 

P.M. 

78.r 

7s.r 

70.r 

60.0* 

60.0* 

70.r 

75.7* 

78.r 

78.r 

7s.r 

70.r 

60.0* 

60.0* 

7o.r 

75.r 

1ST 

ALBUQUERQUE, 

NM 

BLUE  HILL  OBSERVATORY,  UA 

Air  mass 

Air  mass 

4.19 

3.35 

2. SI 

1.67 

♦ 

1.67 

2.51 

3.35 

4. 19 

4.89 

3.92 

2.94 

1.96 

* 

1.96 

2.94 

3.92 

4.89 

1  

.96 

1.05 

1. 18 

1.32 

1.45 

1.33 

1.  19 

1.04 

.96 

2  

.89 

.99 

1.12 

1.27 

1.40 

1.23 

1.04 

.87 

.78 

3  

1 . 22 

1 . 06 

.  92 

.83 

4  









1.32 

l!21 

1.02 

.78 

9  

1.44 

1.29 

1.12 

1.00 

.89 

10  

.91 

1.03 

1.15 

1.30 

1.46 

1.12 

.98 

11  

.  92 

1 . 04 

1 . 15 

1.31 

1 . 43 

1.28 

1 .  17 

1.06 

.94 

12  

!98 

1.09 

l!l8 

1.34 

1.44 

1.34 

1.21 

1.  10 

1.02 

13  

1.00 

1.13 

1.21 

1.32 

1.46 

1.32 

1.16 

.91 

14  

.97 

1.11 

1.20 

1.35 

1.45 

1.31 

1. 19 

.95 

NO  d; 

.TA  RECE 

VED 

15  

.89 

1.02 

1.12 

1.30 

1  .40 

1.30 

1.14 

1.03 

.90 

16  

.92 

1.06 

1.17 

1.32 

(1.43) 

17  

.97 

1.09 

1. 19 

1.35 

1.45 

1.35 

1.19 

1.08 

.95 

18  

.96 

1.09 

1.19 

1.35 

1.44 

1.33 

1.16 

1.05 

.93 

19  

1.16 

1.30 

1.39 

1.31 

1. 16 

1.05 

.92 

20  

.85 

.95 

1.09 

1.20 

1.41 

1.28 

1.12 

1.00 

.88 

21  

.93 

1.26 

1.43 

1.30 

.86 

1.07 

1.21 

23  

.77 

.89 

1.00 

1.17 

1.29 

1.22 

1.05 

.79 

24  

.95 

1.07 

1.18 

1.33 

1.42 

1.31 

1.20 

.96 

1 

25  

.96 

1.  10 

1.21 

1.36 

1.46 

1.34 

1.23 

1.10 

.99 

1.01 

1.11 

1.21 

1.35 

1.44 

1.35 

1.21 

1.10 

.96 

27  

.94 

1.05 

1.20 

(1.31) 

1.39 

1.28 

1. 10 

.95 

.81 

28  

.79 

.92 

1.07 

1.22 

1.36 

1.26 

l.ll 

.97 

.84 

30  

.93 

1.02 

1. 14 

1.28 

31  

1.32 

1. 19 

1.04 

.97 

Aver- 

ages 

.92 

1.04 

1.15 

1.30 

1.42 

1.36 

1.20 

1.08 

.90 

HADISON,  vri 


.73 
.82 


SI.  11 
SI.  09 
SI.  04 

SI. 11 
SI.  04 
S  .95 
S  .98 

M  .63 


SI. 22 
SI. 22 
SI. 17 


SI. 11 
SI.  09 


H  .86 
SI. 18 


SI. 32 
SI. 30 
SI.  25 

S  1.29 

SI. 22 


1.13        1.26  1.13 


SI. 08 
SI. 11 


SI. 06 
S  .99 


S  .97 
S  .91 


TUCSON,  AZ 


4.64 
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2 
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1 

86 

1 
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2 
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4.64 
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.91 
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16 
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03 
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.69 

80 
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14 

99 
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.66 

74 
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04 
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1.41 

1 

27 

I 

08 
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.78 
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1 
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1 

18 

1.33 
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19 
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02 

89 
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.86 
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1 
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1.39 
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21 

'  18— - 
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08 
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1.39 

1 

23 

1 

05 
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.81 
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.85 
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99 

1 

11 
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25 
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05 
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.94 

1 
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1 
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00 
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26 
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1.18 
1.17 
1.13 
1.21 
1.20 
1.23 
1.13 
1.19 
1.16 

1.29 
1.29 
1.25 
1.22 
1.24 
1.20 


1.25 
1.25 
1.  22 
1.29 
1.26 
1.30 
1.22 
1.26 
1.24 

1.35 
1.36 
1.33 
1.30 
1.31 
1.30 


1.32 
1.34 
1.30 
1.37 
1.37 
1.39 
1.32 


1.34 

1.45 
1.44 
1.41 
1.38 
1.40 
1.39 


1.45 
1.45 
1.42 
1.45 
1.48 
1.40 
1.43 
1.47 
1.44 


1.49 
1.50 
1.50 


1.58 
1.58 
1.55 
1.59 
1.57 


1.59 
1.60 
1.58 


1.34 
1.32 


1.39 
1.38 


1.24 
1.25 


1.31 
1.30 


1.  16 
1.16 


1.21 
1.21 
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REFERENCE  NOTES 


■ISKRVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply  to  the  period  24  hours  prior  to  time  of  ob- 

In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.      (See  individual  Climatoloeical  Data  for  times 
'  >bserva  t  tons ) . 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch  of  water  equivalent  to  every  10  inches  of  snow- 


1 IMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

ipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
.  ipltatlon  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

^  :  lid  directions  under  resultant  direction  are  in  tens  of  degrees. 

\ .lue  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
lie-  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1''C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust . 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"  table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =    0.3048  meters 
"F.         =    9  X  °C  -t  32 

1  inch  "    25.4  millimeters 

1  mile  per  hour  "  0.447  meters  per  second 

xriNG  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

t DOLING  DECREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 

"  Includes  crop  damage. 

C  Crop  damage. 

♦  No  occurrence  of  storms  or  unusual  weather  phenomena  reported. 
@  Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

0  For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,  see  the  Environmental  Data  Service,   NOAA,  monthly  pub- 
lication STORM  DATA. 

*  No  Storm  Data  Report  received  for  this  State. 
O  Report  Incomplete. 


Storm 

damages  are  placed  in  categories  varying  from  1  to  9  as  follows 

1 

Less  than  $50 

2 

$50  to  $500 

3 

$500  to  $5,000 

4 

$5,000  to  $50,000 

5 

$50,000  to  $500,000 

6 

$500,000  to  $5  Million 

7 

$5  Million  to  $50  Million 

8 

$50  Million  to  $500  Million 

9 

$500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1/  Flooding  continued  at  the  end  of  the  month. 
NA       Not  available. 

FLOOD  STAGE  DATA: 


#        Highest  Stage  Observed 
1/       Continued  at  end  of  month 

Highest  Stage  of  Record 

Estimated 
P        Provisional   (Flood  Stage) 
U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C.T.     F>ressures  shown  under  station  names  are  the  a^^erage  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of   temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,    it  is  possible  for  temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  wanner  than  -40°C.     Observations  of  wind  speed  and  direction  are  sometimes  lost  due  to 
limiting  angles,   i.e.,   elevation  angles   less  than  6°   above  the  horizon,  or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,    they  are  obtained  from  carbon  hygrislors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic  height  (geopotential)   in  units  of  .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+        Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t         Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,   due  to  the  lesser  number  of  Dew  Point  observations 
at   the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
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SOLAR  RADIATION  INTENSITIES :  Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue.  Vol.  8,   No.   2,   page  63,  of  this  publication. 


() 

Clouds  Present 

DH 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

• 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

US 

Slight  Haze 

H 

Moderate  Haze-indeter- 

BD 

Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

BN 

Blowing  Sand 

GF 

Ground  Fog 

K 

Smoke 

N 

Sand 

C 

Dust 

H 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

WET  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming  minus  the  total  outgoing  radiation  of  all  wave  lengths. 

These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.  Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  Instrument  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 


Chart  1.  A.   Normal  Daily  Average  Temperature  ('F.  1941-70),  October. 
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chart  II.  A    Total  Precipitation  (Inches),  October  1977 


B    Percentage  of  Nornnal  Precipitation,  October  1977 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
NOVEMBER  1977 
GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Lyle  Denny,  Climatologist 
Environmental  Data  Service,  NOAA 


HIGHLIGHTS:     Temperatures  averaged  above  normal  over 
most  of  the  Nation.     Exceptions  were  the  northern 
States  from  the  Great  Lakes  westward  where  the  aver- 
ages were  2  to  4°  colder  than  normal  and  near  normal 
averages  in  the  Plains.     Much-needed  rain  fell  in 
the  Pacific  Northwest  and  as  far  south  as  San  Fran- 
cisco.    Snow  accumulated  in  the  Mountains  eastward 
and  from  the  northern  Plains  to  western  New  England. 
Several  storms  moved  from  the  Gulf  of  Mexico  north- 
eastward spreading  moderate  to  heavy  rain  in  their 
wake. 

A  complex  low  pressure  system  formed  over  the  western 
portion  of  the  Gulf  States  in  the  early  days  of  Nov- 
ember.    Warm  moist  air  from  the  Gulf  of  Mexico  moved 
northward  ahead  of  the  system.     Rain,  heavy  at  times 
with  some  thunderstorms,  was  carried  northward  to 
the  Great  Lakes  area.     As  the  storm  moved  eastward 
heavy  rain  fell  in  the  South  and  then  through  and 
east  of  the  Appalachians,     At  the  end  of  the  first 
week  another  strong  weather  system  moved  onto  the 
West  Coast  and  spread  light  rain  through  California 
to  the  northern  Rockies.     Average  temperatures  for 
the  week  were  quite  warm,   15°  above  normal  in  the 
Ohio  Valley,  and  averaged  near  normal  behind  the  sy- 
stem to  slightly  cooler  on  the  West  Coast. 

Early  in  the  second  week  the  weakening  storm  caused 
moderate  to  heavy  rain  from  the  mid-Atlantic  States 
through  New  England  and  by  midweek  a  second  storm 
system  gathered  strength  in  the  central  United 
States.     Snow  fell  in  the  Rockies  and  then  moved  in- 
to the  northern  Plains  and  upper  Mississippi  Valley. 
A  cold  front  associated  with  the  storm  moved  eastward 


and  marked  a  line  of  thunderstorms  and  severe  weather. 
Snow  fell  in  Ohio,  Pennsylvania,  and  parts  of  New 
England.     Although  the  storm  was  of  Pacific  origin, 
it  pulled  cold  Canadian  air  southward  into  the  Rock- 
ies and  eastward. 

From  the  14th  to  the  20th  a  succession  of  weather 
systems  ushered  in  a  cold  air  mass  to  the  northwest- 
ern United  States  that  set  the  scene  for  an  intense 
winter  storm.     Snow  fell  in  the  Northwest  at  the  be- 
ginning and  end  of  the  week.     At  midweek  a  cold  front 
extended  from  the  Lakes  area  to  East  Texas.  Rain 
and  showers  accompanied  the  front  eastward  with  snow 
falling  in  the  northern  States.     Flooding  from  heavy 
rain  occurred  from  central  Arkansas  to  southern 
Illinois.     Freezing  temperatures  in  the  East  gave 
way  to  warm  air  and  then  cold  again  by  week's  end. 
The  Northwest  was  cold  all  week,  averaging  5  to  12° 
colder  than  normal. 

The  last  ten  days  of  November  produced  at  least  two 
typically  winter  weather  situations.     Early  in  the 
period  the  ridge  of  high  pressure  normally  off  the 
West  Coast  broke  down  and  allowed  Pacific  storms  to 
move  further  south  bringing  much-needed  rain  to 
northern  California.     Snow  fell  in  the  mountains  of 
the  Northwest  and  moved  to  the  northern  Plains.  Then 
a  trough  of  low  pressure  deepened  in  the  central 
United  States  bringing  sub-zero  temperatures  to  the 
upper  Mississippi  Valley.     Moist,  warm  flow  ahead  of 
the  cold  air  caused  moderate  to  heavy  rain  from  the 
mid-South  northeastward.     Snow  fell  in  much  of  west- 
ern New  England. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


NOVEMBER  1977 


Temperature 

Precipitation 

STATE 

Monthly  extremes 

Monthly  extremes 

Station 

« 

0 

M 

ty> 

ate 

otation 

ID 

» 

To 

btatioD 

Greates' 

Station 

Leaat 

2 

Q 

Q 

Q 

'F 

In. 

In. 

Bran  t ley 

9 

5  Stat  ons 

97 

Huntsv  i 1 le  WSO  AP 

Wad ley 

2  ,  b3 

4  Stat  ions 

2 1+ 

Ga 1 bra  i  t  h 

,  _ 

Little  Port  Walter 

1 Q  'ia 

Kobuk 

Arizona 

7  Stat  ions 

90 

26* 

Oracle  2  SE 

1  83 

16  Stations 

(In 

Arkansas 

Warren  2  WSW 

86 

17 

3  Stations 

12 

26 

Cabot  4  SW 

ll!82 

Ratclif f 

1  .94 

Call fornia 

Yorba  Linda 

98 

25 

Bodie 

-12 

20 

Gasquet  Ranger  Station 

22.54 

47  Stations 

.  no 

r  1  rf 

4  otations 

6+ 

May be 11 

-24 

21 

R     th      ri  P 

ft"! 

Jonn  Martin  Dam 

*  ^^[^ 

Connecticut 

3  S ta t  i ons 

_ 

Nor  folk  2  SW 

28 

Put     ''"l  k^^^ 
nam     a  e 

Har t ford— Br a i nard  Field 

Delaware 

2  Stations 

78 

4 

ijeoi  ne  1. o wii   d  on 

21 

Wiinigton  Porter  Reservoir 

9  2*^ 

Georgetown  5  SW 

4  46 

Florida 

3  Stations 

90 

23+ 

Fountain  3  SSE 

23 

11 

Clewiston  U  S  Engineers 

11.  14 

Everglades 

1.2li 

Georgia 

2  Stations 

84 

21+ 

Clayton  1  SSW 

15 

14+ 

Clayton  1  SSW 

12.  71 

Millhaven-Wade  2  SE 

1.86 

H 

KUUKono Id   nt?ia.u  so.i,  ni 

3 

Mauna  Loa  Slo  e  Obs  HI 

„_ 

Ifi 

Mount  Waialeale  1047  Kauai 

R  ^fl 

7  Stat  ions 

1  ? 

Idaho'^ 

2  Sta t  i ons 

fiq 

15+ 

2  Stat  ions 

91 

91^ 

I llinois 

Pa  lest  i  n  e 

76 

3+ 

2  Stations 

10 

26 

Chester 

5  41 

Clinton   1  SSW 

117 

Indiana 

Scottsburg 

80 

6 

Plymouth  Power  Substation 

-  1 

27 

Charlestown  Ord  Plant 

6,  13 

Lafayette  5  S 

1.09 

Iowa 

3  Stations 

70 

3- 

Elkader  5  SSW 

-22 

26 

Keokuk  Lock  and  Dam  19 

4. 19 

Ankeny 

,  IK 

K 

(jonnson    ix  r.oCi 

«9 

6 

2  Stations 

_  2 

26+ 

Fredonia  1  E 

4 

S         t  F 

Kentucky 

tJackson 

5 

T  Stations 

27+ 

Pineville  4  NW 

R  RC 

Lloyd  Greenup  Dam 

Louisiana 

2  Stations 

85 

28, 

24 

17  2S 

Cotton  Valley 

1 

Maine 

2  Stations 

71 

5+ 

Clayton  Lake  2 

-  4 

29 

Portland  WSO  AP 

6.46 

Caribou  WSO  AP 

1 .6;i 

Maryland 

3  Stations 

80 

4 

Oakland  1  SE 

8 

27 

Cambridge  Water  Trtmt  Pit 

8.56 

Assateague  State  Park 

2  .  5b 

M    s     h  setts 

5  o  t  a  t  i  ons 

7^ 

5+ 

2  Stat Ions 

1  9 

97 

New bury port 

p 

rovince  own 

" 

Michigan 

Por  t   Hu  ron 

3 

£  o  ta  t  J,  onst 

97 

Steuben  2  WNW 

fi  79 

Minnesota 

2  St  a  t  i  ons 

65 

7+ 

1  iioi  nu  i.  t    i,  o 

30 

25^ 

5  8C 

Winona°Daiii  5 

■ 

Mississippi 

Calhoun  City  3  NW 

84 

1 

luka 

19 

26 

Grenada 

12.78 

Enterprise 

4  .  64 

Missoui  i 

2  Stations 

79 

1 

Shelbina 

-  5 

28 

Marshall 

6.35 

Grant  City 

.51 

H 

3  Stations 

12+ 

Busby 

91 

Troy   18  N 

Apex  2  NW 

.03 

Nebraska 

Fort  Robinson 

1 

1 

2  Stations 

~  1  R 

Fremon  t 

Lamar 

^00 

Nevada 

Sunrise  Manr  Las  Vet^as 

85 

4 

Rand  Ranch  Palisade 

"l9 

20 

Mc  Dermi  1 1 

2  51 

8  Stat  ions 

New  Hampshire 

3  Stations 

70 

4 

Mount  Washington 

-12 

27 

Mount  Washington 

11 .37 

Otter  Brook  Lake 

2.  14 

New  Jersey 

2  Stations 

78 

4 

Newton  St  Pauls  Abbey 

20 

29 

Newark  WSO  AP 

11.53 

Newton  St  Pauls  Abbey 

4  .  63 

New  Mexico 

Farnsworth  Ranch 

86 

15 

Red  River 

-  3 

9 

Pecos  Ranger  S  ta  t ion 

2 . 82 

10  Stations 

.  00 

Lockport  2  NE 

76 

3 

Massena  FAA  AP 

-  5 

27 

NY  Wes terleigh  Staten  Is 

12 . 36 

Wellsville  4  NNW 

2  .  52 

North  Carolina 

Bayboro  3  E 

86 

4 

Grandfather  Mountain 

4 

27-1 

Idlewi Id 

16 . 26 

Norwood  1  ENE 

1  ,  33 

North  Dakota 

3  Stations 

69 

2 

Moffit  3  SE 

-28 

25 

Fullerton  1  ESE 

5.47 

Sherwood  3  N 

.  10 

Ohio 

Ironton 

82 

6 

2  Stations 

5 

29+ 

Dorset 

6.60 

Findlay  Sewage  Plant 

1.50 

UK la noma 

Ardmore 

1 

Boise  City  2  E 

Carter  Tower 

5 , 77 

Eva  4  ESE 

.  14 

Oregon 

Hormiston  2  S 

79 

2 

Austin  3  S 

IT 

9n 

Nehalem  9  NE 

29 . 14 

Rome  2  NW 

Pennsylvania 

Donora  1  SW 

79 

4 

Laurel  iMtn  State  Park 

~  7 

27 

Marcus  Hook 

9.21 

Donora  1  SW 

1  62 

Puerto  Rico 

Magueyes  Island 

94 

16+ 

3  Stations 

56 

2&t 

Pico  Del  Este 

35.  75 

Rincon  Power  Plant 

2.  26 

Rhode  Island 

2  Stations 

73 

4 

Kingston 

21 

15 

Woonsocket 

4.58 

Block  Island  WSO  AP 

2.  22 

South  Carolina 

2  Stations 

86 

23- 

Caesars  Head 

13 

27 

Hogback  Mountain 

14.42 

Manning  1  S 

.  76 

South  Dakota 

2  Stations 

75 

5+ 

Deerfield  4  NW 

-27 

21 

Sisseton  2  E 

4.  77 

Mission  14  SSE 

.23 

Tennessee 

2  Stations 

80 

3+ 

Gatlinburg  2  SW 

11 

27 

Monteag le 

12.29 

Greenville  Exp  Station 

3  .  48 

Texas 

Zapata 

95 

7 

3  Stations 

12 

21 

Li  berty 

17.70 

18  Stations 

.00 

Zion  National  Pai-k 

81 

3 

Scipio 

-24 

20 

Silver  Lake  Brighton 

3.97 

2  Stations 

.  00 

Vermont 

2  Stations 

72 

3 

Mount  Mansfield 

-  5 

27 

Mount  Mans  field 

8.31 

Union  Village  Dam 

2.81 

Virginia 

3  Stations 

80 

17+ 

Mt  Lake  Biological  Station 

5 

27 

Big  Meadows 

16.58 

Altavis  ta 

2.  77 

Virgin  Islands 

Cruz  Bay 

94 

6 

Cruz  Bay 

65 

8 

Estate  Rust  Op  Twist 

19.81 

Ti'uman  Field  FAA  AP 

7.99 

Washington 

2  Stations 

71 

ll^ 

Chesaw  4  NNW 

-14 

21 

Rainier  Paradise  Rng  Sta 

29.40 

Pi-iest  Rapids  Dam 

.46 

West  Virginia 

Madison 

83 

6 

Snowshoe 

1 

27 

Thomas 

6.45 

Winfield  Locks 

2.  10 

Wisconsin 

West  Allis 

70 

2 

2  Stations 

-20 

26 

Wausaukee 

4.81 

Eau  Claire  FAA  AP 

1  .  10 

Wyoming 

3  Stations 

76 

5 

Recluse   14  NNW 

-31 

21 

Snake  River 

D  4.97 

2  Stations 

I 
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State  and  Station 

WASHINGTON 
SEATTLE-TACOMA 
SPOKANf 

STAMPEDE  PASS  R 
WALLA  WALLA  U 
YAKIMA 

WEST  INDIES 
SAN  JUAN  P. ft. 

WEST  VIRGINIA 
BECKLEY 

Charleston 

ELKINS 
HUNTINGTON 
PARKERSBURG  U 

WISCONSIN 
GREEN  BAY 
LA  CROSSE 
MADISOU 
MILWAUKEE 

WYOMING 
CASPER 
CHEYENNE 
LANDER 
SHERIDAN 
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HEATING  DEGREE  DAYS 


(Base  65-F.)  NnvEMBER  1977 


State  and  station 

Cunrnt 
•aaaon 

Normals 
July  throagh  this  month 

State  and  station 

Currant 
season 

Normals 
July  through  this  month 

State  and  station 

Currant 
season 

Normals 
July  through  tUa  month 

State  and  station 

Current 
season 

1 

1 

■3 

0 

B 

i 

P 

■3 
a 

0 

a 

il 
£  -a 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

This  month 

Period  July 
through  this  month 

Idaho 

NEBRASKA 

TENNESSEE 

BIKWINCH4M 

i'>Z 

468 

_ 

BOISE 

796 

309 

1301 

GRAND  ISLAND 

768 

96 

12 

BRISTOL 

455 

6  33 

865 

MUNTSVILLE 

597 

*  1 1 

lewiston 

7A 1 
'PI 

I3B2 

1265 

LINCOLN 

793 

1248 

1192 

CHATTANOOGA 

^99 
3" 

597 

674 

HOOILE 

222 

POCATELLO 

831 

l5o* 

1*0* 

NORFOLK 

682 

13  55 

1398 

KNDXVULE 

374 

&l9 

659 

MONTCOXE'V 

If.  4 

251 

39"» 

NORTH  PLATTE 

1 ''4'' 

1  A  «9 
145' 

MEMPHIS 

313 

572 

ILLINOIS 

669 

OMAHA 

754 

NASHVILLE 

6^3 

668 

ALtSKi 

CAIRO  U 

^  1 

627 

OMAHA   (NORTH)  WSFO 

1  / 
1241 

12 '1 

0A<  RIDGE 

^48 

e  1 0 

773 

JNCHnRsCE 

Ue6 

2946 

3Z62 

CHICAGO  0  HAB| 

74  * 

1249 

SCOTTSBLUEF 

600 

I49 1 

lNW67Tf 

876 

2155 

2086 

CHICAGO  MIDWAY 

728 

1186 

I  ll9 

VALENTINE 

9l4 

1954 

TEXAS 

KAKRCIM 

5786 

*2  1 1 

MDL INE 

1255 

ABILENE 

314 

37o 

425 

BiHTFR  ISLAND 

2060 

5791 

*037 

PEORIA 

794 

1197 

1 158 

NEVADA 

AMARILLD 

673 

787 

BETHEL 

I6l9 

37l9 

3  82* 

"OCKFORD 

649 

l445 

1335 

ELKO 

773 

1*0? 

AUSTIN 

1  76 
1  JO 

1  5? 
1  "^t 

2^4 

SETTLES 

2205 

4434 

4774 

SPRINGFIELD 

661 

1024 

1031 

ELY 

1675 

l869 

brdwnsuille 

25 

♦0 
68 

910  OIlTa 

2101 

♦0*0 

LAS  VEGAS 

226 

229 

CO«PUS  CHRISTI 

56 

60 

COLD  BAY 

10O6 

2930 

3 1 2* 

INDIANA 

RENO 

687 

1255 

143^ 

DALLAS  FT  WORTH 

257 

312 

347 

'AinsAkiKS 

21»4 

4l98 

eVANSvlLLE 

495 

767 

873 

WINNEHUCCA 

7^9 

1406 

l996 

PEL  RIO 

12* 

l'2 

218 

CULKAN4 

2105 

41*4 

4213 

FORT  WAYNE 

694 

1  1  9B 

EL  PASO 

798 
32° 

494 

HOME" 

1311 

3209 

INOIAnApolIS 

575 

931 

1069 

NEW  HAMPSHIRE 

GALVESTON 

^69 

1 17 

JUNEAU 

10*2 

2624 

7788 

SOUTH  Bend 

6*9 

1255 

CONCORD 

7*0 

162  ■ 

194C 

HOJSTDN  INTERCON 

0 

l79 

KING  SALMON 

152". 

3651 

3464 

MT   WASHINGTON  OBS 

1233 

♦  1  1 

4149 

LUBBOCK 

373 

4^3 

656 

KOOIAK 

1026 

2938 

2  760 

lOwA 

MIDLAND 

2^5 

437 

KOTZEBUE 

l8»5 

♦101 

4537 

BURLINGTON 

79B 

1 174 

1154 

NEW  JERSEY 

PORT  ARTHUR 

128 

219 

MC  GRATH 

2115 

4o53 

4243 

OES  MQINES 

769 

ll'5 

1273 

ATLANTIC  CITY 

497 

79B 

867 

Stl  ANGELO 

\\\ 

3^1 

NOME 

lf>l' 

3932 

4253 

DUBUQUE 

924 

l589 

1467 

ATLANTIC  CITY  u 

477 

755 

720 

SAN  ANTONIO 

130 

l97 

211 

ST.  PAUL  ISLAND 

10*3 

3332 

355* 

SIDUX  CITY 

B76 

1370 

1362 

NEWARK 

527 

696 

84 1 

VICTORIA 

8b 

94 

138 

TALKEETNA 

l7l« 

3546 

3554 

WATEBLf'O 

923 

l7o9 

1493 

TRENTON  u 

5]9 

678 

852 

WACO 

l73 

1^5 

2'2 

UNALAKlEET 

l78<i 

♦  loB 

4112 

WICHITA  FALLS 

349 

409 

4*1 

WALOPZ 

1210 

3632 

3341 

KANSAS 

NEW  MEXICO 

VAKUTAT 

1121 

2B7i 

2970 

CONCORDIA 

7o3 

10l7 

105* 

ALBUOUSROUE 

551 

744 

840 

UTAH 

DODGE  CITY 

6o9 

831 

954 

CLAYTON 

637 

925 

1078 

MILFORD 

782 

1307 

1^01 

ARIZONA 

gdoolano 

776 

1205 

1290 

ROSWELL 

349 

4l7 

759 

SALT  LAKE  CITY 

6^0 

10^6 

1289 

FLAGSTAFF 

715 

1332 

1792 

TDPEKA 

662 

931 

977 

PMOENI» 

42 

42 

199 

WICHITA 

558 

735 

849 

NEW  YORK 

VERMONT 

TUCSON 

117 

UB 

250 

ALBANY 

666 

1351 

1350 

BU'LINGTOn 

7*0 

l5*8 

1*02 

WINSLOW 

593 

8o5 

925 

KENTUCKY 

aiNCHAMTON 

736 

1538 

1493 

VUMA 

35 

35 

108 

COVINGTON 

986 

1011 

951 

BUFFALO 

646 

12  74 

1358 

VIRGINIA 

LEX INGTON 

498 

761 

898 

NEW  YORK  u 

524 

887 

766 

LYNCHBURG 

464 

801 

607 

ARKANSAS 

LOUISVILLE 

472 

773 

87* 

NEW  YORK  KENNEDY 

530 

949 

844 

N0»F0L< 

32  \ 

479 

552 

FORT  SMITH 

377 

519 

573 

MEW  YORK   LA  GUAROIA 

924 

892 

789 

R ICHMOND 

401 

664 

704 

LITTLE  ROCK 

370 

475 

989 

LOUISIANA 

ROCHESTER 

634 

1277 

1294 

ROANOKE 

1,96 

B64 

616 

BATON  ROUGE 

144 

200 

262 

SYRACUSE 

624 

1263 

1261 

WALLOPS  ISLAND 

436 

702 

658 

CALIFORNIA 

LAKE  CHARLES 

136 

172 

213 

HAK6RSFIEL0 

1*2 

174 

331 

ORLEANS 

113 

196 

2l9 

NORTH  CAROLINA 

WASHINGTON 

BISHOP 

455 

688 

8B4 

SHREVEPORT 

2*0 

332 

346 

ASHEVILLE 

4*6 

611 

860 

DLYHPIA 

734 

l734 

1487 

BLUE  CANVON 

574 

ll7l 

CAPE  HATTERAS  R 

l96 

aUlLLAYUTE 

679 

lB3o 

l705 

EUREKA  U 

408 

1483 

1498 

MAINE 

2l98 

CHARLOTTE 

57^ 

982 

SEATTLE 

1183 

FRESNO 

302 

34B 

439 

CAR IBOU 

944 

2156 

GREENSBORO 

459 

773 

734 

SEATTLE. TaCOMA 

625 

12?? 

1341 

LONG  BEACH 

35 

39 

PORTLAND 

7*1 

1 J95 

1967 

RALEIGH 

♦  1 1 

6^6 

648 

SPOKANE 

'21 

I8B6 

1*82 

LOS  ANf.ELES 

»2 

82 

292 

WILMINGTON 

231 

375 

368 

STAMPEDE  PASS  R 

296  1 

2727 

LOS  ANCELES  U 

51 

65 

MARYLAND 

WALLA   WALLA  U 

^677 

1088 

MT  SHASTA  R 

762 

1533 

1 367 

BALTIMORE 

476 

763 

844 

NORTH  DAKOTA 

YAKIMA 

062 

14*4 

OAKLANn 

257 

418 

*39 

BISMARCK 

1153 

99? 

REO  BlliEF 

303 

357 

♦  21 

MASSACHUSETTS 

FARGO 

1176 

20^0 

1930 

WEST  VIRGINIA 

SACRAMFNTO 

30' 

394 

466 

BLUE  HILL  OBS  R 

640 

1231 

ll76 

WILLISTDN 

1212 

21^3 

BECKLEY 

564 

ll29 

1222 

SAnDBEOG  R 

393 

655 

BOSTON 

496 

891 

979 

CHARLESTON 

'01 

SAN  OlFOa 

37 

37 

9P9 

fl 

WORCESTER 

711 

1429 

1346 

OHIO 

EL<INS 

5T9 

1344 

SAN  FRANCISCO 

284 

6?9 

671 

AKRON 

632 

1183 

1 22^ 

HUNTINGTON 

4"5 

896 

SAN  FRSNCISCO  U 

187 

732 

841 

MICHIGAN 

CINCINNATI  ABBE  08 

542 

894 

PARKERSBURC  U 

681 

914 

SANTA  MARJA 

1*1 

45B 

737 

ALPENA 

9o2 

I'OO 

1902 

CLEVELAND 

592 

10  0 

1177 

STOCKTPN 

284 

327 

45 1 

DETROIT 

626 

COLUMBUS 

10*2 

1  1  1  9 
112' 

WISCONSIN 

DETROIT  METRO 

729 

i?4n 

DAYTON  U 

10*0 

1073 

GREEN  BAY 

_ 

1 7 1 5 

I&64 

coliRaoo 

FLINT 

7a  1 

'01 

1431 

MANSFIELD 

643 

11^1 

1111 

LA  CROSSE 

1  4  87 

1466 

ALAMOSA 

9!i 

1888 

GRAND  RAPIDS 

759 

1410 

134  ' 

TOLEDO 

7l3 

12''7 

1263 

MADISON 

925 

l72o 

1*09 

COLORAPO  SPRINGS 

784 

12'4 

1498 

HOUGHTON  LAKE 

669 

1642 

1858 

YDUNGSTOWN 

652 

I  l^'B 

1274 

MILWAUKEE 

627 

1473 

1486 

nENVER 

7J7 

1149 

■  _ 

LANSING 

797 

1389 

orand  iunction 

736 

96B 

1 140 

marouette  U 

694 

1616 

1800 

OKLAHOMA 

WYO"'NG 

PUEBLO 

723 

1104 

111* 

MUSKEGON 

758 

l446 

1364 

OKLAHOMA  CITY 

♦  20 

539 

*3* 

CASPER 

945 

l655 

l728 

sault  ste  marie 

'10 

2223 

2o6 1 

TULSA 

♦  12 

531 

621 

CHEYENNE 

1666 

1693 

CONNECTICUT 

LANDER 

986 

1741 

1817 

BRIDGEP09T 

442 

749 

873 

MINNESOTA 

OREGON 

SHERIDAN 

lool 

1847 

1785 

habteoro 

610 

1130 

1 2 1 3 

DULUTh 

1 10 1 

232* 

2  1 98 

ASTORIA 

606 

1512 

1448 

INTERNATIONAL  FALLS 

12*6 

2579 

2412 

BURNS  U 

9o3 

1 8 1 3 

l749 

DELAWARE 

MINNEAPOL IS 

1659 

EUGENE 

637 

1288 

1  1  1^9 
IIP' 

WILMINSTON 

550 

935 

_ 

ROCHESTER 

^986 

1 733 

1698 

M£Df ORD 

1156 

112* 

ST  CLOUD 

1 103 

l972 

1872 

PENDLETON 

705 

1 5o8 

1206 

DIST.CF  COLUMBIA 

PORTLAND 

1173 

1161 

MASHINCTON  DULLES 

521 

Bfl* 

943 

MISSISSIPPI 

SALEM 

1259 

117* 

WASHINGTON  NATIONAL 

40* 

6n3 

7l4 

JACKSON 

2A* 

3B2 

392 

SEXTON  SUMMIT  R 

8  9 

05 

1611 

1555 

MERIDIAN 

200 

306 

442 

FLOR IDA 

PENNSYLVANIA 

APPALACHICOLA  U 

122 

178 

1  Bp 

MISSOURI 

ALLENTOWN 

62  3 

49 

* 

CAVTONA  BJACH 

63 

86 

97 

Columbia  regional 

5'1 

892 

922 

ERIE 

636 

1283 

1370 

FORT  MVERS 

34 

39 

44 

KANSAS  CITY 

673 

987 

9l9 

HARRISBURC 

5*2 

979 

980 

JACKSOuVILLE 

135 

205 

180 

ST  JOSEPH 

692 

1000 

1000 

PHILADELPHIA 

556 

910 

851 

KEY  WEST 

0 

0 

0 

ST  LOUIS 

601 

903 

859 

PITTSBURGH 

583 

1155 

120^ 

LAKELAND  U 

»S 

58 

72 

springEield 

522 

799 

853 

PITTSBURGH  U 

547 

997 

989 

MIAMI 

6 

6 

13 

SCRANTON 

653 

1326 

1256 

PRLANDn 

38 

44 

75 

MONTANA 

WILLIAMSPORT 

988 

1097 

1184 

PENSACPLA 

lOB 

1*3 

221 

BILLINGS 

988 

I7l6 

1612 

TALLAHASSEE 

l75 

2*8 

235 

GLASGOW 

1 20B 

2255 

1969 

RHODE  ISLAND 

TAMPA 

53 

71 

71 

GREAT  Falls 

1021 

l994 

1756 

BLOCK  ISLAND 

5o6 

896 

970 

WEST  PALM  BEACH 

iB 

iB 

22 

HAVRE 

1124 

200* 

1942 

PROVIDENCE 

9*6 

10«5 

UOA 

GEORGIA 

HELENA 

lOOB 

2015 

200^ 

KALISPELL 

1081 

2345 

2289 

SOUTH  CAROLINA 

ATHENS 

293 

487 

540 

MILES  CITY 

10«l 

1634 

1728 

CHARLESTON 

175 

287 

345 

ATLANTA 

313 

49S 

553 

MISSOULA 

1001 

2D83 

2040 

CHARLESTON  U 

146 

241 

261 

AUGUSTA 

215 

3*8 

448 

COLUMBIA 

277 

470 

453 

COLUMBUS 

186 

296 

405 

GRNVLLE.SPRTN6RG 

322 

5o8 

574 

MACON 

202 

323 

38* 

ROME 

329 

549 

650 

SOUTH  DAKOTA 

SAVANNAH 

165 

2*1 

313 

ABERDEEN 

1126 

1910 

1803 

HURON 

1002 

1664 

1691 

RAPID  CITY 

944 

1650 

1983 

Snux  FALLS 

IDOO 

1677 

1619 
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COOLING  DEGREE  DAYS 


(Base  65°F. .  NOVIMIEU  1*77 


Stat*  «na  vtaton 

Ounnil 
•eapon 

through  this  month 

Stdte  and  station 

CunanI 
season 

Normals  Ianuai7 
1  through  this  month 

_ 

Stata  and  station 

Cunent 
■e.aaon 

Normals  January 
1  tbiough  this  month 

State  and  station 

Current 
season 

3 
■ 
1 

i 
t  a 

i  a 
J  ~ 

11 

8  8 
(El 

This  month 

Period  January 
through  this  month 

This  month 

Period  January 
through  this  n^ft^th 

This  month 

Period  Januai  . 
through  this 

Normals  January 
through  this  month 

ALABAMA 

HAWAII 

NEBRASKA 

SOUTH  CAROLINA 

AIRMINGHAH 

0 

2271 

1928 

HILU 

312 

3597 

?  •  1 

GRAND  ISLAND 

0 

1109 

1036 

CHARLESTON 

71 

2983 

207s 

NUNT5VILLE 

A 

1995 

1808 

HONOLULU 

417 

4585 

395 1 

LINCOLN 

0 

1290 

1148 

CHARLESTON  U 

46 

2799 

2347 

MOBILE 

SI 

2B39 

2567 

KAHULUI 

368 

36S7 

3496 

NORFOLK 

0 

1034 

929 

COLUMBIA 

25 

2160 

2067 

HONTCOMERY 

29 

2623 

2238 

LIHue 

376 

3904 

3466 

NORTH  PLATTE 

0 

720 

8o2 

GRNVLLE.SPRTN6RG 

20 

1998 

1973 

OMAHA 

0 

1362 

1173 

ALASKA 

IDAHO 

OMAHA  (NORTH)  WSFO 

0 

1099 

949 

SOUTH  DAKOTA 

ANCNORASE 

0 

11 

0 

BOISE 

0 

622 

714 

scottsbluff 

0 

945 

666 

ABERDEEN 

0 

58O 

966 

ANNETTE 

0 

60 

1» 

LEWIStON 

0 

1012 

697 

VALENTINE 

0 

732 

736 

HURON 

0 

799 

711 

BARROW 

0 

0 

0 

POCATELLD 

0 

519 

437 

RAPID  CITY 

0 

974 

661 

BARTER  ISLAND 

0 

0 

0 

NEVADA 

SIOUX  FALLS 

0 

694 

719 

BETHEL 

0 

8 

0 

ILLINOIS 

ELKO 

0 

636 

342 

BETTlES 

0 

90 

17 

CAIRO  U 

5 

2202 

1806 

ELY 

0 

196 

207 

TENNESSEE 

BIS  OElTA 

0 

65 

34 

CHICAGO  0  HARE 

0 

1108 

664 

LAS  VEGAS 

3 

3332 

2946 

eRISTOL 

6 

1217 

1107 

COLD  BAV 

0 

0 

0 

CHICAGO  MIDWAY 

2 

1218 

929 

RENO 

0 

500 

329 

CHATTANOOGA 

t 

2099 

1636 

FAIRBANKS 

0 

9B 

52 

MOLINE 

0 

1068 

893 

WINNEMUCCA 

0 

741 

407 

KNDXVILLE 

10 

1811 

1969 

CULKANl 

0 

5 

9 

PEORIA 

0 

1110 

968 

MEMPHIS 

20 

2681 

2029 

HOMER 

0 

0 

0 

ROCKFQRD 

0 

847 

714 

NEW  HAMPSHIRE 

NASHVILLE 

4 

2008 

1694 

JUNEAU 

0 

1 

0 

SPRINGFIELD 

1 

1369 

1116 

CONCORD 

0 

488 

349 

OAK  RIDGE 

4 

1296 

1367 

XINC  SALMON 

0 

0 

0 

MT  WASHINGTON  OBS 

0 

0 

0 

KOOIAK 

0 

0 

0 

INDIANA 

TEXAS 

KOTZEBUE 

0 

19 

0 

EVANSVILLE 

16 

1779 

1364 

NEW  JERSEY 

ABILENE 

7 

2629 

2466 

MC  CRiTH 

D 

36 

14 

FORT  WAYNE 

0 

1028 

748 

ATLANTIC  CITY 

2 

1016 

864 

AMARILLO 

0 

1700 

1433 

NOME 

0 

21 

0 

INDIANAPOLIS 

6 

1363 

974 

ATLANTIC  CITY  U 

0 

1037 

839 

AUSTIN 

40 

»134 

2903 

ST.  PAUL  ISLAND 

0 

0 

0 

SOUTH  BEND 

2 

994 

699 

NEWARK 

0 

1208 

1024 

BROWNSVILLE 

177 

3939 

3797 

TALKEETNA 

0 

B 

6 

TRENTON  U 

3 

1163 

968 

CORPUS  CHRISTI 

136 

3704 

3437 

UNAIAKLEET 

0 

22 

0 

IOWA 

DALLAS  FT  WORTH 

6 

3019 

2987 

VALDEZ 

0 

0 

0 

burlincton 

0 

1129 

994 

NEW  MEXICO 

DEL  RIO 

34 

3393 

3363 

YAKUTAT 

0 

0 

0 

DES  MOINES 

0 

1342 

928 

ALBU9UER0UE 

0 

1339 

1316 

EL  PASD 

0 

2240 

2098 

Idubuoue 

0 

685 

606 

CLAYTON 

0 

968 

767 

GALVESTON 

75 

2959 

2987 

ARIZONA 

SIOUX  CITY 

0 

862 

932 

ROSWELL 

0 

2428 

1560 

HOUSTON  INTbRCON 

56 

2728 

2878 

FLAOSTAFF 

0 

191 

140 

WATERLOO 

0 

673 

679 

LUBBOCK 

0 

2027 

1647 

FHOENIX 

73 

4920 

3506 

NEW  YORK 

MIDLAND 

1 

2764 

2290 

TUCSON 

23 

3099 

2814 

KANSAS 

ALBANY 

0 

974 

574 

PORT  ARTHUR 

62 

3260 

279o 

WINSLOU 

0 

12B6 

1203 

CONCORDIA 

0 

1376 

1302 

BINtHAMTON 

0 

434 

369 

SAN  ANGELO 

17 

2974 

2702 

YUMA 

93 

4184 

4189 

iooDCE  City 

0 

1694 

1411 

BUFFALO 

1 

974 

437 

SAN  ANTONIO 

36 

2989 

2987 

GOODLAND 

0 

687 

929 

NEW  YORK  U 

0 

1263 

1068 

VICTORIA 

69 

3246 

1129 

ARKANSAS 

TDPEKA 

0 

1563 

1361 

NEW  YORK  KENNEDY 

0 

8S6 

B61 

WACO 

34 

3439 

2663 

FORT  SMITH 

3 

2262 

2021 

WICHITA 

0 

1841 

1673 

NEW  YORK  LA  GUARDIA 

0 

1097 

1048 

WICHITA  FALLS 

3 

2644 

2611 

LITTLE  ROCK 

2266 

1929 

ROCHESTER 

1 

662 

531 

1  KENTUCKY 

SYRACUSE 

0 

920 

551 

UTAH 

CALIFORNIA 

COVINGTON 

9 

1234 

1060 

MILFORO 

0 

722 

668 

BAKERSFIELD 

A 

2741 

2179 

LEXINGTON 

23 

1532 

1197 

NORTH  CAROLINA 

SALT  LAKE  CITY 

0 

1108 

927 

BISHOP 

0 

1176 

l037 

LOUISVILLE 

20 

1717 

1268 

A5HEVULE 

1 

1007 

872 

BLUE  CANVCN 

0 

475 

302 

CAPE  HATTBRAS  R 

37 

1952 

1590 

VERMONT 

EUREKA  U 

0 

0 

0 

i  LOUISIANA 

CHARLOTTE 

20 

1913 

1596 

BURLINGTON 

0 

907 

396 

FRESNO 

0 

196B 

1671 

jBATON  ROUGE 

42 

2760 

2379 

GREENSBORO 

10 

1636 

1341 

LONG  BFACH 

S3 

1299 

989 

LAKE  CHARLES 

48 

2737 

2732 

RALEIGH 

19 

1701 

1394 

VIRGINIA 

LOS  ANGELES 

62 

597 

619 

NEW  ORLEANS 

56 

2946 

2699 

WILMINGTON 

93 

2307 

1964 

LYNCHBURG 

a 

1313 

1100 

LOS  ANGELES  U 

96 

1306 

1169 

ISHREVEPQRT 

12 

2449 

2936 

NORFOLK 

22 

1930 

1441 

MT  SHASTA  R 

0 

373 

266 

1 

NORTH  DAKOTA 

RICHMOND 

27 

1614 

1393 

OAKLAND 

0 

163 

128 

MAINE 

BISMARCK 

0 

367 

467 

ROANOKE 

7 

1464 

1030 

RED  BluFF 

0 

206B 

1904 

CAR IBoU 

0 

223 

128 

FARGO 

0 

467 

473 

WALLOPS  ISLAND 

0 

1316 

1107 

SACRAMENTO 

0 

1014 

1159 

PORTLAND 

0 

306 

252 

WILLISTON 

0 

410 

422 

SANOBERG  R 

0 

856 

800 

WASHINGTON 

SAN  DIEGO 

40 

913 

722 

MARYLAND 

OHIO 

DLYMPIA 

0 

109 

101 

SAN  FRANCISCO 

0 

SB 

lOS 

BALTIMORE 

10 

1474 

1106 

AKRON 

0 

692 

634 

OUILLAYUTE 

0 

17 

8 

SAN  FRANCISCO  U 

0 

52 

39 

CINCINNATI  ABBE  06 

6 

1422 

1186 

SEATTLE 

0 

179 

183 

SANTA  MARIA 

IS 

103 

84 

MASSACHUSETTS 

CLEVELAND 

9 

703 

613 

SEATTLE. TaCOMA 

0 

232 

129 

STOCKTON 

0 

1677 

1299 

BLUE  HILL  OeS  R 

0 

583 

497 

COLUMBUS 

7 

1073 

8o9 

SPOKANE 

0 

472 

368 

BOSTON 

0 

697 

661 

DAYTON  U 

3 

1199 

936 

STAMPEDE  PASS  R 

0 

101 

16 

COLORADO 

WORCESTER 

0 

429 

387 

MANSFIELD 

1 

760 

8l6 

WALLA  WALLA  U 

0 

977 

662 

ALAMOSA 

0 

65 

88 

TOLEDO 

D 

784 

685 

YAKIMA 

0 

639 

479 

COLORADO  SPRINGS 

0 

498 

461 

MICHIGAN 

YOUNGSTOWN 

4 

708 

916 

DENVER 

0 

799 

629 

ALPENA 

0 

297 

206 

WEST  INDIES 

GRAND  JUNCTION 

0 

1592 

1140 

DETROIT 

D 

1093 

743 

OKLAHOMA 

SAN  JUAN  P.R. 

469 

9116 

4616 

PUEBLO 

0 

1145 

981 

DETROIT  METRO 

0 

873 

694 

OKLAHOMA  CITY 

2 

2163 

1676 

FLINT 

0 

656 

436 

TULSA 

0 

2334 

1949 

WEST  VIRGINIA 

CONNECTICUT 

GRAND  RAPIDS 

0 

714 

979 

BECKLEY 

2 

607 

49o 

BRIDGEPORT 

0 

781 

739 

HOUGHTON  LAKE 

0 

354 

290 

ORECON 

CHARLESTON 

12 

1227 

1099 

HARTFORD 

0 

905 

964 

lansinc 

0 

719 

939 

ASTORIA 

0 

18 

13 

ELKINS 

4 

489 

369 

marouette  U 

0 

229 

216 

BURNS  U 

D 

491 

269 

HUNTINGTON 

19 

137» 

1096 

DEIAMARE 

MUSKEGON 

0 

520 

469 

EUGENE 

D 

251 

239 

parkersburg  U 

6 

1215 

1049 

hilhington 

i 

1120 

492 

SAULT  STE  MARIE 

0 

86 

139 

MEDFORD 

0 

837 

562 

PENDLETON 

0 

725 

696 

WISCONSIN 

OtST.QF  COLUMBIA 

MINNESOTA 

PORTLAND 

0 

379 

300 

GREEN  BAY 

0 

934 

366 

MASHINGTON  DULLES 

12 

1171 

940 

DULUTh 

0 

122 

176 

SALEM 

0 

261 

232 

LA  CROSSE 

0 

776 

695 

MASHINGToN  NATIONAL 

15 

1762 

1419 

INTERNATIONAL  FALLS 

0 

187 

176 

SEXTON  SUMMIT  R 

0 

291 

137 

MADISON 

0 

622 

460 

MINNEAPOLIS 

0 

691 

969 

MILWAUKEE 

0 

964 

45o 

FLORIDA 

ROCHESTER 

0 

548 

474 

PACIFIC  AREA 

APPALACHICOLA  U 

49 

2542 

2649 

ST  CLOUO 

0 

428 

426 

GUAM  TAGUAC  R 

'  435 

4660 

4992 

WYOMING 

OAYTONA  BEACH 

131 

3139 

2874 

JOHNSTON 

443 

4826 

4699 

CASPER 

0 

491 

498 

PORT  MYERS 

196 

3301 

3605 

MISSISSIPPI 

KOROR  R 

550 

9769 

95o9 

CHEYENNE 

0 

292 

327 

JACKSONVILLE 

6B 

2707 

2577 

JACKSON 

16 

2531 

2316 

KWAJALEIN 

537 

9822 

5649 

LANDER 

0 

4lO 

3«3 

KEY  WEST 

295 

4367 

4668 

MERIDIAN 

24 

2494 

2231 

MAJURO 

492 

9443 

5405 

SHERIDAN 

0 

316 

446 

LAKELAND  U 

150 

3377 

3235 

PAGO  PAGO 

480 

9206 

4860 

MIAMI 

2BA 

4011 

3879 

MISSOURI 

PONAPE  R 

490 

9988 

5168 

ORLANDO 

1B5 

32S2 

3l64 

COLUMBIA  REGIONAL 

0 

1423 

1269 

TRUK  MOEN  ISLAND 

491 

5679 

9383 

PENSACOLA 

50 

2660 

2683 

KANSAS  CITY 

0 

1403 

1420 

WAKE 

497 

9092 

9033 

TALLAHASSEE 

46 

2491 

2553 

ST  JOSEPH 

0 

1416 

1334 

YAP  R 

493 

9398 

9420 

TAMPA 

139 

3417 

3302 

ST  LOUIS 

0 

1667 

1479 

WEST  Palm  beach 

253 

3696 

3692 

springpielo 

0 

1692 

1382 

PENNSYLVANIA 

ALLENTOhN 

9 

986 

772 

GEORGIA 

MONTANA 

ERIE 

1 

490 

373 

ATHENS 

5 

1972 

1722 

BILLINGS 

0 

549 

498 

HARRISBURG 

3 

1093 

1029 

ATLANTA 

1 

1735 

1589 

GLASGOW 

0 

321 

438 

PHILADELPHIA 

6 

1237 

1104 

AUGUSTA 

27 

2257 

1999 

GREAT  FALLS 

0 

293 

339 

PITTSBURGH 

4 

623 

647 

COLUMBUS 

20 

2574 

2143 

HAVRE 

0 

371 

399 

SCRANTON 

2 

969 

6o8 

MACON 

l» 

2517 

2294 

HELENA 

0 

225 

256 

WILLIAMSPORT 

5 

862 

698 

ROME 

3 

2012 

1615 

kaLispell 

0 

129 

117 

SAVANNAH 

5B 

2643 

2311 

MILES  CITY 

0 

685 

752 

RHODE  ISLAND 

MISSOULA 

0 

295 

188 

BLOCK  ISLAND 

0 

491 

359 

PROVIDENCE 

0 

821 

532 
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STORM  SUMMARY 


NOVEMBER  1977 


HAILSTORMS 


WINDSTORMS 


HEAVY  SNOWSTORMS 
AND  BLIZZARDS 


ICE  STORMS 


d  > 
cr  cr 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Hawaii 
Idaho 
111 inois 
Indiana 
Iowa 

Kansas 
Kentucky 
Louisiana 
Maine 

Maryland  &  DC 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

Oklahoma 
Oregon 
Paci  f ic 
Pennsylvania 
Puerto  Rico 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

Utah 
Vermont 
Virginia 
Virgin  Islands 
Washington 

West  Virginia 

Wisconsin 

Wyoming 


-  14  - 


GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 

NOVEMBER  1977 


Herbert  J.  Thompson,  Office  of  Hydrology 


A  major  storm  system  the  first  week  of  November  de- 
posited heavy  amounts  of  rainfall  over  several  areas 
of  the  eastern  part  of  the  United  States  and  was  re- 
sponsible for  the  serious  flooding  during  the  month 
which  reached  record  levels  at  some  points.     In  New 
Jersey  record  stages  were  reported  on  the  Ramapo  and 
Saddle  Rivers  and  losses  were  estimated  at  nearly  $96 
million.     Serious  flooding  also  occurred  in  southern 
New  York.     Minor  to  moderate  flooding  occurred  on 
several  streams  in  the  South  Atlantic  Coast  Drainage 
and  widespread  small  stream  and  flash  flooding  oc- 
curred in  northern  Georgia,  highlighted  by  the  fail- 
ure of  a  small  dam  near  Toccoa,  GA,  which  took  39 
lives.     Losses  were  estimated  at  $2.5  million.  Major 
river  and  flash  flooding  also  occurred  in  the  moun- 
tainous area  of  western  North  Carolina  and  adjacent 


states  with  losses  exceeding  $53  million  and  11  per- 
sons drowned. 

Elsewhere,  scattered  minor  to  moderate  flooding  oc- 
curred on  small  streams  in  New  England,  on  several 
rivers  in  the  Gulf  of  Mexico  Drainage  and  the  lower 
Missouri  River  Basin,  on  the  Illinois  and  Mississippi 
Rivers  in  Illinois  and  Missouri,  the  Neosho  River  in 
Kansas  and  the  Big  Black  River  in  Mississippi.  The 
drought  ended  on  the  Pacific  Coast  with  some  flooding 
on  Oregon  and  Washington  coastal  streams.  Extensive 
flooding  was  reported  in  Puerto  Rico. 


Preliminary  Estimate 

FLOOD  EVENT 

ATLANTIC  SLOPE  DRAINAGE 

Heavy  rainfall  on  the  7th-8th  caused  widespread  small  stream 
flooding  in  southern  New  England,  generally  of  a  minor  nature. 
Roads  and  basements  were  reported  flooded  in  Greenfield,  Leyden, 
and  Bernardston  in  north  central  Massachusetts. 

In  the  Hudson  River  Drainage  the  storm  of  the  7th-8th  deposited 
amounts  of  over  6  inches  over  the  Catskills  resulting  in  the 
second  highest  stage  of  record  on  Schoharie  Creek  at  Middle- 
burg,  more  than  4  feet  over  flood  stage.     Major  flooding  was 
also  reported  on  Catskill  and  Esopus  Creeks,  from  which  no 
stage  reports  are  received. 

In  New  Jersey  record  flooding  developed  from  the  storm  of  the 
7th-8th,  which  deposited  amounts  of  up  to  nearly  10  inches  in 
36  hours  over  the  northern  part  of  the  state.     On  the  Ramapo 
River  the  highest  stage  in  75  years  of  record  (4.4  feet  over 
flood  stage)  was  reported  at  Mahwah  and  the  highest  stage  in 
55  years  of  record  (7.4  feet  over  flood  stage)  was  recorded  on 
the  Saddle  River  at  Lodi.     The  old  records  were  exceeded  by  a 
foot  or  more  in  each  case.     The  U.  S.  Geological  Survey  also 
reported  record  flooding  on  several  small  streams  with  peak 
discharges  exceeding  those  of  a  100-year  recurrence  interval 
flood.     The  Pompton  and  Millstone  Rivers  both  crested  more  than 
3  feet  over  flood  stage  and  the  Raritan  River  crested  more  than 
2  feet  over  flood  stage  at  Bound  Brook.     Minor  flooding  occurred 
along  the  Passaic,  Cooper,  and  Rahway  Rivers  and  Rancocas  Creek. 
In  Pennsylvania  about  2  feet  of  flooding  was  reported  on 
Chester  Creek.     About  21,700  homes  were  affected  by  flooding, 
of  which  16,000  were  in  Bergen  County  which  also  sustained  the 
greatest  monetary  loss  -  estimated  at  $62  million.  Other 
counties  affected  were:     Essex  ($1,383,000);  Hudson  ($15,350, 
000);  Passaic  ($15.5  million);  and  Monmouth  $1,650,000).  These 
estimates  were  provided  by  the  State  Department  of  Defense. 

In  southern  Virginia  and  North  Carolina  the  early  November  storm  0  N.A. 

produced  rainfall  of  3  to  6  inches  over  the  headwaters  of  most 
streams  with  some  flooding  resulting.     The  Meherrin  River  crested 
nearly  7  feet  over  flood  stage  at  Emporia,  VA,  and  the  South  Fork 


Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 

0  N.A. 

0  N.A. 

0  95,883 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


NOVEMBER  1977 


Preliminary  Estimate 
Lives         of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


ATLANTIC  SLOPE  DRAINAGE-Cont ' d 


Catawba  A  to  5  feet  over  flood  stage  at  McAdenville,  NC  with 
losses  estimated  at  $5,000.     About  5  feet  of  flooding  occurred 
on  the  Yadkin  River  at  Elkin,  NC.     Minor  flooding  was  reported 
in  the  Neuse,  Tar,  Roanoke,  and  Nottaway  Rivers  and  on  Fishing 
Creek. 


In  South  Carolina  rainfall  on  the  5th-6th  amounted  to  as  much  1  19 

as  6  to  7  inches  over  some  headwater  areas.     The  Broad  River 
crested  more  than  7  feet  over  flood  stage  at  Blair  with  losses 
estimated  at  $10,000.     The  Congaree  River  crested  5  feet  over 
flood  stage  near  St.  Matthews  with  losses  of  $4,000.  The 
Wateree  Reservoir  reached  3  feet  over  flood  level.  Minor 
flooding  occurred  on  the  Reedy  and  lower  Pee  Dee  Rivers.  Sav- 
ings realized  from  flood  warnings  totaled  $150,000  in  South 
Carolina  during  November. 

Extensive  small  stream  and  flash  flooding  occurred  in  north-  39  2,519 

Georgia  early  in  November.     Rainfall  amounts  over  the  area 
during  the  period  of  the  2d-6th  ranged  from  5  to  7  inches,  with 
heaviest  amounts  the  night  of  the  5th.     The  flooding  was  high- 
lighted by  the  failure  of  the  rain-weakened  Kelly-Barnes  Dam 
near  Toccoa,  GA.     In  about  two  minutes  after  the  dam  broke  the 
campus  of  the  Toccoa  Falls  Bible  College  was  inundated,  drowning 
39  persons,  injuring  45,  and  causing  $1,450,000  in  Property  dam- 
age.    Additional  damage  in  Stephens  County  amounted  to  $629,000. 
The  Broad  River  crested  12  feet  over  flood  stage  at  Carlton 
Bridge,  and  minor  flooding  occurred  on  the  Oconee  and  Middle 
Oconee  Rivers ,  and  developed  later  in  the  month  on  the  lower 
Savannah.     Other  losses  by  county  were:    Rubun,  $20,000;  Banks, 
$25,000;  Jackson,  $55,000:  Madison,  $230,000;  Clarke,  $10,000; 
and  Oglethorpe,  $100,000. 


EAST  GULF  OF  MEXICO  DRAINAGE 

The  early  November  storm  discussed  above  caused  small  stream  0  55 

and  flash  flooding  in  the  headwater  area  of  northeastern  Georgia. 
The  Etowah  River  crested  5  feet  over  flood  stage  at  Canton,  GA, 
and  minor  flooding  occurred  on  the  Chattahoochee  River  at  White- 
burg,  GA,  and  downstream  on  the  Appalachicola  River  at  Blounts- 
town,  FL.     Losses  were  estimated  at  $50,000  in  Habersham  County 
and  $5,000  in  Hall  County. 

Two  periods  of  heavy  rainfall  with  amounts  up  to  5  inches  oc-  0  N.A. 

curred  on  the  21st  and  the  30th  in  Mississippi  with  minor  flood- 
ing on  the  East  Fork  Tombigbee  River  and  Tibbee  Creek.  Several 
feet  of  flooding  occurred  on  the  lower  Pearl  River  with  crests 
in  December. 


UPPER  MISSISSIPPI  RIVER  BASIN 

Only  minor  flooding  occurred  in  the  basin  along  the  Illinois  0  N.A. 

River  from  Havana  to  Beardstwon,  IL,  and  along  the  Mississippi 
River  from  Louisiana,  MO,  to  Clarksville,  MO. 


MISSOURI  RIVER  BASIN 

No  serious  flooding  in  the  upper  Missouri  Basin.     Extreme  cold  0  N.A. 

on  the  2Cth-25th  followed  by  warm  temperatures  on  the  26th-29th 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


NOVEMBER  1977 


FLOOD  EVENT 

MISSOURI  RIVER  BASIN-Cont'd 

caused  minor  flooding  from  ice  jams  of  agricultural  land  along 
the  yellowstone  and  Missouri  Rivers  in  Montana. 

In  the  lower  Missouri  Basin  flooding  continued  from  October  on 
some  northwest  Missouri  streams.     Crests  to  over  5  feet  above 
flood  stage  occurred  on  the  102  River  and  up  to  8  feet  of  flood- 
ing on  the  Platte  and  Grand  Rivers.     Rains  of  up  to  2.5  inches 
on  the  8th-9th  over  eastern  Kansas  caused  Stranger  Creek  to 
reach  6  feet  over  flood  stage  at  Easton,  KS ,  minor  flooding  on 
the  Black  Vermillion  and  Delaware  Rivers  and  Pottowattomie 
Creek,  and  2  to  5  feet  of  flooding  along  the  Marais  des  Cygnes 
River.     The  Nishnabotna  River  crested  nearly  4  feet  over  flood 
stage  on  the  lOth  at  Hamburg,  lA.    Minor  flooding  occurred  on 
the  lower  Missouri  River  early  in  the  month. 


Preliminary  Estimate 
Lives  of  Property  Damage 

Lost  (thousands  of  dollars) 


N.A. 


OHIO  RIVER  BASIN 


Major  river  and  flash  flooding  occurred  in  headwater  areas  of  11  53,600 

the  Kanawha,  Big  Sandy,  Cumberland,  Kentucky,  and  Tennessee 
Rivers  in  western  North  Carolina  and  Virginia,  southern  West 
Virginia,  southeastern  Kentucky,  and  eastern  Tennessee  on  the 
6th-7th.     Rainfall  during  the  period  of  the  4th-7th  was  the 
heaviest  in  western  North  Carolina,  with  Boone  reporting  13 
inches  for  the  period  and  a  24-hour  total  of  7.86  inches,  a 
new  record.     Most  of  the  headwater  area  in  North  Carolina  re- 
ceived at  least  6  inches  from  the  storm  while  areas  in  ad- 
jacent states  had  somewhat  smaller  amounts.     The  New  River 
crested  nearly  11  feet  over  flood  stage  at  Radford,  VA,  the 
Nolichucky  River  9.5  feet  over  flood  stage  at  Embreeville,  TN, 
and  8  to  9  feet  of  flooding  occurred  on  the  lower  French  Broad 
River  in  North  Carolina  and  Tennessee.     From  2  to  4  feet  of 
flooding  was  reported  on  the  South  Fork  Kentucky  River,  the 
upper  Cumberland  River,  and  the  Swannanoa  River.     Flooding  on 
the  Doe  and  Nolichucky  Rivers  was  of  major  proportions  with 
the  crest  on  the  Nolichucky  at  the  Nolichucky  Dam  the  highest 
since  the  dam  was  built  in  1913.     South  Chickamauga  Creek 
reached  5  feet  over  flood  stage  near  Chattanooga,  TN.  The 
most  severe  damage  was  in  North  Carolina  with  losses  estimated 
at  $52  million.     This  included:     3,600  people  left  homeless; 
9,000  people  out  of  work;  101  bridges  destroyed;  and  289  miles 
of  secondary  roads  and  100  miles  of  primary  roads  severely 
damaged.     Sixteen  counties  were  declared  disaster  areas.  Other 
losses  reported  include  $500,000  along  the  Tug  Fork  and  upper 
New  Rivers,  $1  million  in  southeastern  Kentucky  and  $100,000  in 
Grayson  County,  VA. 


WHITE  -  RED  -  ARKANSAS  RIVER  BASINS 

The  only  flooding  of  significance  occurred  along  the  Neosho  0  N.A. 

River  from  rains  of  up  to  2  inches  the  nights  of  the  1st  and 
the  8th  which  resulted  in  overflows  up  to  4  feet  along  portions 
of  the  Neosho.    Two  periods  of  minor  flooding  were  reported  on 
the  Cache  River  at  Patterson,  AR. 

LOWER  MISSISSIPPI  DRAINAGE 

Heavy  rains  of  4  to  5  inches  in  12  hours  over  the  north  central  0  N.A. 

position  of  Mississippi  caused  flooding  in  the  area.  A  second- 
ary highway  bridge  over  the  Yalobusha  River  collapsed.     The  Big 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


NOVEMBER  1977 

Preliminary  Estimate 
Lives         of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 

LOWER  MISSISSIPPI  DRAINAGE-Cont ' d 

Black  River  crested  3.5  feet  over  flood  stage  downstream  at  West. 
Amounts  of  3  to  5  inches  on  the  30th  caused  flooding  on  the  Big 
Black  River  and  the  Amite  and  Comite  Rivers  in  Louisiana  which 
continued  into  December. 


WEST  GULF  OF  MEXICO  DRAINAGE 

Heavy  rainfall  of  8  to  11  inches  over  the  Pine  Island  Bayou  0  N.A. 

drainage  on  the  20th-21st  caused  a  crest  4  feet  over  flood  stage 

at  Sour  Lake,  TX.     Amounts  of  3.5  to  5  inches  over  the  lower 

Guadalupe  drainage  on  the  lst-2d  caused  minor  flooding  at 

Dupont,  TX.     Rainfall  of  up  to  10  inches  in  Louisiana  on  the 

29th-30th  caused  flooding  in  the  Calcasieu  Basin  and  several 

other  streams  with  crests  in  early  December. 


PACIFIC  SLOPE  DRAINAGE 

The  extended  drought  was  broken  along  the  north  California 
coast  with  strong  rises  on  the  Napa  and  Russian  Rivers.  The 
Smith  River  exceeded  warning  stage  on  several  days  late  in  the 
month  but  no  flooding  occurred  in  November. 

Some  flooding  was  reported  on  Oregon  and  Washington  coastal  0  N.A. 

streams  and  on  tributaries  of  the  Willamette  River  in  Oregon. 

The  South  Fork  Coquille  River  crested  about  4  feet  over  flood 

stage  on  the  24th  and  3  feet  over  flood  stage  on  the  26th  at 

Myrtle  Point,  OR.     The  Snohomish  River  crested  3  feet  over 

flood  stage  at  Snohomish,  WA  on  the  26th.     No  stage  reports 

have  been  received. 


PUERTO  RICO  -  VIRGIN  ISLANDS 


A  cold  frontal  system  which  had  moved  off  the  eastern  coast  of  0  N.A. 

the  mainland  U.S.  became  stationary  over  the  northern  portions 
of  the  Greater  Antilles  and  particularly  over  the  north  eastern 
portion  of  Puerto  Rico  during  the  period  of  the  22d-25th.  During 
this  period  rainfall  was  sporadic  with  long  periods  of  light  to 
moderate  rains  interspersed  with  high  intensity  showers  and 
thundershowers .     Serious  flooding  occurred  on  the  24th,  when 
very  heavy  rains  fell  on  saturated  watersheds  with  intensities 
of  about  one  inch  per  hour  over  a  three  to  four  hour  period. 
Heavy  urban  drainage  flooding  occurred  in  the  San  Juan  Metropo- 
litan area  combined  with  flooding  in  low  lying  sectors  of  the 
Margarita  Creek  and  Rio  Piedras.     By  late  afternoon  on  the  24th 
it  became  necessary  to  open  the  flood  gates  of  the  Carraizo  Dam, 
as  heavy  rains  in  the  Rio  Grande  de  Loiza  watershed  brought  the 
reservoir  up  to  critical  levels.     Flooding  occurred  in  the  lower 
flood  plain  of  the  Rio  Grande  de  Loiza  and  also  for  a  brief  time 
the  following  rivers  were  out  of  their  banks  in  low  areas:  Es- 
piritu  Santo,  Mameyes,  Fajardo,  Demajagua,  and  Naguabo.     On  the 
southeastern  coast  there  was  minor  flooding  on  the  Guayanes , 
Maunabo ,  and  Patillas  Rivers.     In  the  eastern  interior  the  Va- 
lenciano,  Caguitas,  Bairoa,  Gurabo,  and  Caguas  Rivers  were  in 
flood  in  low  areas  for  a  short  time.     The  Caguitas  and  Bairoa 
Rivers  had  also  flooded  on  the  15th  when  heavy  local  thunder- 
showers  in  the  upper  watershed  brought  a  surge  of  water  into  the 
lower  urban  sectors  of  Caguas.     In  general,  rainfall  over  the 
eastern  portion  of  Puerto  Rico  was  wela.  above  normal  for  the 


-  18  - 


GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 
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Preliminary  Estimate 
Lives         of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 


PUERTO  RICO  -  VIRGIN  ISLANDS-Cont ' d 


month  with  the  highest  total  of  36.20  inches  at  the  3,800  feet 
station  in  the  Luqillo  Mountains  (Pico  del  Este) ,  of  which  9.40 
fell  on  the  2Ath.     San  Juan  WSFO  received  12.44  inches,  nearly 
seven  inches  above  normal. 
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FLOOD  STAGE  DATA 


(All  dates  in  November 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From— 

To- 

Stage 

Date 

Ft. 

ATLAimC  SLOPE  DRAINAGE 

Schoharie  Creek: 

Prattsvllle,  NY 

12 

8 

8 

13.84 

8 

Mlddleburg,  NY 

14 

8 

9 

18.25 

9 

Esperance.  NY 

15 

9 

9 

19.1 

9 

Burtonsvllle,  NY 

6 

8 

9 

8.39 

9 

Pomp ton: 

Pompton  Plains,  NJ 

16 

8 

9 

19.20 

9 

Ramapo: 

Pompton  Lakes,  NJ 

2 

8 

10 

4.04 

9 

Hahwah,  NJ 

8 

8 

10 

12.36 

8 

Saddle: 

Lodl,  NJ 

5 

U 

U 

12.36 

8 

Passaic: 

Chatham,  NJ 

6 

7 

8 

6.41 

8 

Little  Falls,  NJ 

7 

8 

11 

8.63 

9 

Rahway  at  Springfield,  NJ 

5.5 

U 

u 

U 

U 

Millstone: 

Blackwells  Mills,  NJ 

7 

8 

10 

10.60 

8 

Rarltan; 

Manvllle,  NJ 

12 

8 

8 

12.80 

8 

Bound  Brook,  NJ 

26 

8 

9 

28.41 

8 

Rancocas: 

Pemberton,  NJ 

2.5 

8 

10 

2  .80 

9 

Cooper: 

Haddonfleld,  NJ 

2.B 

8 

8 

3.20 

8 

Chester  Creek: 

Chester,  PA 

8 

7 

8 

9.99 

8 

Chemung: 

Chemung,  NT 

12 

8 
11 

8 
11 

13.34 
12.98 

8 
11 

Nottoway: 

Stony  Creek,  VA 

15 

7 

8 

16.17 

7 

Heherrin: 

Emporia ,  VA 

13 

7 

6 

19.6 

Roanoke : 

Roanoke ,  VA 

10 

7 

8 

11 . 76 

Hilliamston,  NC 

10 

U 

16 

10.2 

15 

Fishing  Creek: 

Enfield,  NC 

\u 

9 

10 

14 . 5 

Tar: 

Tarboro,  NC 

19 

12 

12 

19 . 1 

12 

Neuse: 

Smlthfield,  NC 

13 

8 

9 

13.4 

9 

Coldsboro,  NC 

U 

7 

12 

14.6 

11 

Yadkin: 

Wllkesboro 

6 

6 

15.5 

6 

Elkin.  NC 

16 

6 

7 

21.1 

6 

Pee  Dee : 

Pee  Dee,  SC 

19 

Oct  29 
11 

1 

13 

19.6 
19 . 4 

Oct  30 

Broad : 

Gaffney,  SC 

10 

6 

7 

12.6 

7 

11* 

7 

9 

21.4 

8 

Reedy: 

Greenville,  SC 

8 

6 

6 

9.2 

6 

Congaree ; 

St.  Matthews  17  NW,  SC 

115 

8 

10 

119.9 

9 

unless  otherwise  specified)  NOVEMBER  1977 


River  and  station 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From- 

To- 

Stage 

Date 

Ft. 

Ft. 

ATLANTIC  SLOPE  DRAINAGE-Contlnued 

South  Fork  Catawba: 

McAdenville,  NC 

10 

6 

9 

//14.5 

6 

Wateree : 

Wateree  Reservoir,  SC 

100 

7 

13 

103. 1 

9 

Camden,  SC 

23 

9 

10 

24  .5 

9 

Broad: 

Carlton  Bridge,  GA 

15 

5 

7 

27.25 

6 

Savannah : 

Clyo,  GA 

11 

20 

U 

12.0 

Dec  15 

Middle  Oconee: 

Athens,  GA 

18 

6 

7 

19.5 

7 

Oconee: 

Athens,  GA 

20 

7 

7 

20.0 

7 

Milledgeville,  GA 

20 

8 

9 

22.3 

9 

EAST  GULF  OF  MEXICO  DRAINAGE 

Chattahoochee: 

Hhitesburg,  GA 

18 

5 

7 

18.9 

6 

Apalachicola: 

Blountstown,  FL 

15 

7 

12 

16.21 

10 

Etowah: 

Canton,  GA 

17 

6 

7 

22.2 

6 

East  Fork  Tomblgbee; 

Fulton,  MS 

16 

26 
30 

26 

y 

16.5 
16. 1 

25 

Dec  1 

Tibbee  Creek: 

Tibbee,  MS 

23 

30 

u 

24.4 

Dec  1 

Strong: 

D'lo,  MS 

10 

30 

u 

//16.2 

30 

Pearl: 

Carthage,  MS 

17 

27 

u 

19.8 

Dec  3 

Jackson,  MS 

18 

23 

u 

30.5 

Dec  5 

Monticello,  MS 

19 

30 

u 

23.1 

Dec  2-3 

Bogalusa,  LA 

15 

8 

23 

13 
i/ 

//15.91 
«17.32 

10 
26 

Pearl  River,  LA 

12 

30 

U 

/;i4.85 

Dec  5 

UPPER  MISSISSIPPI  BASIN 

Illinois  River: 

Havana,  IL 

14 

6 

8 

14.3 

7 

Beardstown,  IL 

14 

6 

10 

14.6 

8 

Mississippi: 

Louisiana,  MO 

15 

3 

5 

15.36 

4 

Clarksvllle,  MO  (Dam  24  TW) 

25 

3 

5 

25.7 

4 

MISSOURI  RIVER  BASIN 

Nlshnabotna  River: 

Hamburg,   lA  (Rural  FS) 

16 

10 

11 

19.6 

10 

One  Hundred  and  Two  River: 

Maryvllle,  MO 

.I* 

Oct  31 

1 

16.59 

1 

Rosendale,  MO 

13 

1 

1 

18.65 

1 

Platte  River: 

Agency,  MO 

20 

Oct  31 

5 

25.28 

1 

Tracy,  HO 

18 

1 

9 

26.1 

4 

Black  Vermillion  River: 

Frankfort,  KS  (Hway  9) 

19 

9 

10 

21.85 

10 

Delaware  River: 

Muscotah,  KS 

27 

9 

10 

28.  3 

9 
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FLOOD  STAGE  DATA 


(All  dates   in  November 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Cresl 

From- 

To- 

Stage 

Date 

Ft. 

Ft. 

MISSOURI  RIVER  BASIN-Continued 

Stranger  Creek: 

Easton,  KS 

15 

9 

ll 

21.0 

10 

Tonganoxic,  KS 

22 

9 

12 

23.2 

9 

24.47 

11 

Grand  RJver: 

Gallacln,  HO 

21 

1 

1 

22.6 

1 

Chllllcothe.  HO 

24 

1 

3 

29.9 

2 

Sumner,  MO 

26 

1 

6 

33.85 

3 

Brunswick,  HO 

12 

1 

7 

16.50 

2 

10 

13 

15.26 

11 

Pottawatomie  Creek: 

Camett,  KS 

26 

8 

9 

27.5 

9 

Marals  des  Cygnes  River : 

Reading,  KS 

U 

9 

10 

19.15 

9 

Pomona  2  S,  KS 

20 

9 

10 

22.1 

9 

Ottawa,  KS 

27 

9 

11 

29.4 

9 

OsawAtoole,  KS 

28 

10 

12 

30.6 

10 

Lacygne.  KS 

25 

11 

13 

27.32 

12 

Missouri  River: 

Hermann.  HO 

21 

2 

4 

23.24 

3 

St.  Charles,  MO 

25 

3 

5 

26.3 

4 

OHIO  RIVER  BASIN 

New: 

Calax,  VA 

12 

u 

U 

18.21 

6 

Alllsonia,  VA 

15 

u 

U 

16.40 

7 

Radford,  VA 

14 

u 

u 

24.70 

7 

Glen  Lyn,  VA 

17 

u 

u 

18.05 

7 

South  Fork  Kentucky: 

Oneida,  KY 

20 

7 

8 

•21.5 

7 

Boonevllle,  KY 

20 

7 

8 

23.6 

7 

Cumberland : 

Kaxcer,  KY  (Harlan  WVIO) 

16 

6 

7 

19.0 

6 

Pinevllle,  KY 

1SL1002 

7 

7 

1002.2 

7 

Barbourvllle ,  KY 

27 

7 

8 

29.6 

8 

Doe: 

El izabechton ,  TN 

7.5 

5 

5 

9.2 

5 

Nolichucky: 

Nollchucky  Djut,  TN 

U 

U 

U 

1256.5 

6 

Embreevllle,  TN 

12 

U 

u 

21.5 

6 

Blltflkore  NC 

12 

6 

6 

15.1 

6 

Blantyre,  NC 

17 

6 

7 

18.4 

6 

Ashevllle  NC 

8 

Harahall,  NC 

10 

6 

7 

E19.0 

6 

Hot  Springs.  NC 

13 

6 

6 

22.35 

6 

Newport,  TN 

10 

U 

U 

18.3 

South  Chickamauga  Creek: 

Chlckaaiauga,  TN 

10 

5 

8 

14.9 

7 

UNITE  BASIN 

Patterson,  AR 

9 

13 

8.38 

12 

26 

U 

8.37 

27 

ARKANSAS  RIVER  KASIN 

Neoaho: 

lola,  KS 

20 

9 

10 

#20.56 

9 

unless  otherwise  specified)  NOVEMBER  1977 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Oest 

From- 

To- 

Stage 

Data 

Ft. 

Ft. 

ARKANSAS  RIVER  BASIK-Conclnued 

Neosho-Cont 'd: 

Chanute,  KS 

23 

9 

10 

#25.03 

9 

Oswego,  KS 

17 

2 

4 

120.8 

4 

10 

12 

19.45 

11 

15 

2 

4 

119.0 

3 

11 

11 

117. 0 

11 

LOWER  MISSISSIPPI  DRAINAGE 

BIr  Black: 

West,  HS 

12 

24 

y 

15.5 

2S 

Bo Vina,  MS 

28 

30 

y 

35.6 

Dec  7 

Comlte: 

Conlte,  LA 

18 

30 

1/ 

E21 .0 

Dec  I 

Amite: 

Darlington,  LA 

18 

30 

1/ 

18.8 

Dec  1 

WEST  GULF  OF  MEXICO  DRAINAGE 

Basllle,  LA 

22 

30 

y 

(25.6 

Dec  3 
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.9i,6 

21 

11*1 

P» 

30 

12/989 

-60.2 

33*6 

29 

13/116 

.61,9 

26 

27,4 

29 

12/770 

29 

29 

12*  819 

29 

29.3 

30 

12/ 

l9! 

.91.1 
•  9o,6 

27 

11.9 

190 

19 

13/932 

.63.7 

28*0 

29 

14/061 

.66,4 

26 

2S,0 

29 

13/719 

29 

29 

13*  9*9 

2» 

20.1 

10 

13< 

199 

11.7 

12S 

2' 

19/0*2 

.67,0 

21*8 

29 

19/192 

.70,7 

26 

19,3 

29 

14/867 

29 

i 

2* 

19.0 

10 

16/ 

19c 

•9a*l 

10.6 

100 

28 

16/379 

-70.0 

l'*l 

29 

16/465 

.71.1 

26 

16.2 

29 

16/239 

29 

16* l09 

29 

19.9 

10 

19, 

841 

•  9o.6 

ii 

10.2 

•o 

27 

l7/7o» 

.69,4 

12*6 

29 

17/775 

.71,1 

27 

7.4 

28 

l7/6o3 

29 

17*650 

29 

10.7 

30 

17, 

106 

-69.9 

10 

27 

19/510 

-67.2 

8.9 

29 

l«/57o 

.68,9 

27 

4*6 

28 

19/622 

29 

^9' 19 

19 

T.6 

30 

18, 

176 

-9o.9 
-9o*9 

60 

27 

19/449 

.64.7 

9*0 

29 

19/902 

.69,0 

26 

3*9 

27 

19/173 

16 

•0 

9.6 

10 

19, 

180 

50 

2* 

20/966 

.62.4 

7*2 

29 

20/624 

.61,8 

26 

3.0 

26 

20,497 

26 

20*909 

tl 

6.6 

10 

20< 

167 

-'l.O 
-9l*2 

»0 

26 

21/949 

.60.9 

6.6 

29 

22/012 

.60.0 

27 

3.1 

26 

21/981 

26 

21*813 

29 

1.6 

10 

21' 

819 

90 

26 

23/748 

-98.4 

6.3 

26 

23/821 

.96,9 

29 

2.7 

24 

23/680 

26 

23*6l2 

21 

6.1 

29 

23, 

687 

-91*0 

» 

25 

24/898 

-57,3 

7*1 

28 

24/982 

.99,1 

10 

4.6 

22 

26/831 

29 

2**811 

26 

1.9 

2' 

26, 

87J 

-9o.6 

20 

2t 

26/317 

.99.3 

7*6 

26/419 

.92,8 

28 

4.9 

19 

26/256 

21 

IT 

1.7 

2' 

26, 

321 

-9o.9 

19 

2t 

28/164 

-92.8 

11*1 

28 

28/299 

.49,0 

27 

11.6 

19 

28/100 

19 

28*100 

IT 

1.6 

22 

21, 

191 

-91.9 

10 

18 

30/806 

-46.9 

18*6 

23 

30/96" 

.44,6 

27 

21.6 

11 

90/704 

20 

30, 

929 

•  91.1 

7 

6 

33/167 

-41.3 

11 

33/161 

-37,6 

VAP,  C»ROLINe 

s* 

vuec»  'L»7/ 

NV 

♦ 

1009 

883 

"B 

SPC 

30 

14 

29.6 

24*7 

08 

1*1 

90 

1/(98 

,8 

.9 

6 

31 

t.O 

1000 

30 

89 

27,7 

24,4 

08 

1*6 

990 

So 

943 

24.2 

22.3 

08 

2*4 

990 

30 

1/016 

21.3 

19*9 

09 

2*6 

990 

30 

1/9U 

19.4 

19.4 

08 

2*4 

30 

1/910 

9,4 

1 

14 

1.6 

800 

30 

2/030 

16.1 

11.2 

0« 

2.9 

10 

2/010 

7,3 

6 

28 

1.1 

750 

30 

2/978 

13.9 

6.7 

09 

2.9 

30 

2/939 

9,1 

•11 

4 

10 

2.9 

700 

30 

3/196 

10.9 

2*6 

09 

3,9 

10 

3/099 

1,6 

•13 

0 

10 

9.1 

690 

30 

3/771 

7.3 

-1*7 

10 

4.0 

10 

3/695 

•  ,9 

•19 

4 

30 

6.9 

600 

30 

4/426 

3.9 

-4,9 

09 

6.1 

10 

4/329 

-4,6 

•18 

9 

10 

9.7 

990 

30 

9/128 

-.6 

-9,6 

10 

♦  .1 

10 

9/008 

-9,0 

-22 

4 

10 

12.9 

900 

30 

9/884 

.4.7 

-16,4 

10 

4.0 

10 

9/739 

.16,0 

-26 

6 

10 

13.0 

»90 

30 

6/707 

-9.2 

-22.0 

09 

4.6 

10 

6/931 

.19,6 

-31 

5 

90 

16.6 

too 

30 

7/608 

.14.9 

-29,6 

09 

4.8 

30 

7/199 

.26,0 

-37 

4 

90 

17.0 

390 

30 

8/609 

.21.7 

-14,9 

08 

4.8 

30 

8/190 

.31,3 

-61 

3 

90 

19.0 

300 

30 

9/722 

.30.2 

-42*7 

09 

9,6 

10 

9/tll 

.41,0 

-67 

2 

30 

21.1 

290 

30 

10/993 

.40.6 

-91.2 

09 

6.8 

10 

10/622 

.90,9 

10 

21.9 

200 

30 

12/473 

-93.0 

09 

7,9 

10 

12/046 

.98,5 

•0 

23.6 

IT9 

30 

13/321 

-99.9 

09 

8,8 

10 

12/882 

.60,1 

10 

23.1 

190 

30 

14/266 

-67.6 

09 

9,4 

10 

13/838 

.62,2 

10 

20.9 

129 

30 

15/343 

.75.3 

09 

11,6 

10 

14/999 

.64,4 

29 

19.9 

100 

30 

16/613 

-81.8 

09 

10,4 

29 

16/118 

.66.9 

29 

16,1 

80 

30 

17/961 

.80.3 

09 

11*9 

26 

17/662 

.66.7 

10 

10,9 

70 

30 

19/624 

.75.7 

09 

13,0 

29 

18/673 

•  66.8 

10 

9,9 

60 

30 

19/929 

.70.2 

09 

16,0 

29 

19/409 

-66.1 

90 

9,6 

90 

30 

20/626 

-64.9 

09 

18*1 

21 

20/932 

.62,9 

30 

1,7 

to 

30 

22/009 

.59.0 

09 

10.1 

20 

21/911 

-61,9 

30 

2,7 

90 

29 

23/838 

-93.1 

27 

1*9 

19 

23/709 

-98,9 

31 

2,2 

29 

29 

29/021 

-90.9 

26 

6.4 

17 

24,844 

-97,4 

10 

1,7 

20 

29 

26/488 

-47.2 

26 

9.8 

17 

26/263 

•  99,0 

30 

1*3 

15 

26 

28/407 

.43.2 

26 

11*4 

16 

28,123 

.93,6 

01 

1.9 

10 

21 

11/198 

-39.1 

27 

10*0 

7 

U 

33/636 

.34.9 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  la  langleys  per  minute  on  a  surface  nomal  to  the  direction  of  the  sun.  NOVEMBER  1977 


Sun's  zenith  distance 

Sun's  zenith  tfistancv 

Date 

A.M. 

1 

P.M. 

Date 

A.M. 

P.M. 

78.r 

75.r 

70.T 

60.0" 

• 

60.0' 

70.r 

75.7* 

78.r 

78.r 

7s.r 

7o.r 

60.0- 

60,cr 

70.T 

7s.r 

78r 

ALBUQUERQUE,  NH 

BLUE  HILL  OBSERVATORY,  MA 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

1.67 

2.51 

3.35 

4.19 

4.89 

3.92 

2.94 

1.96 

1  

2  

3  

4  

5  

6  

8  

9  

10  

11  

12  

13  

14  

15  

16  

17  

20  

22  

23  

25  

26  

28  

29  

30  

Aver- 
ages 

1.02 
1.05 
1.02 
1.03 
.98 

.89 
1.04 
1.00 
(1.00) 

l.OS 

1.10 
1.08 

I. 01 
1.04 

(1.01) 
.98 
1.02 

1.02 

1.12 
1.15 
1.12 
1.12 
1.08 
1.07 
1.03 
1.11 
1.07 
(1.07) 

1. 16 

1.19 
1.  17 

1. 12 

(1.10) 

1.07 
1.11 

1.  11 

1.25 
1.24 
1.23 
1.23 
1.20 
1.20 
1.15 
1.21 
1.18 
(1.24) 

1.28 

(1.25) 
1.26 
1.26 

1.22 
1.21 

(1.22) 
1.19 
1.19 
1.22 

1.22 

1.36 
1.36 
1.37 
1.36 
1.34 
1.33 
1.30 
1.35 
1.30 
1.36 

1.41 

1.43 
1.39 
1.30 
(1.36) 
1.26 

1.35 
1.33 

1.35 

1.47 
1.41 
1.42 
1.43 

1.39 
1.38 
1.34 
(1.44) 
(1.41) 
1.45 

1.46 
1.46 
1.37 

1.32 
1.36 
(1.36) 

1.36 
1.40 

1.40 
1.36 
1.35 
1.35 

1.26 
1.33 
1.30 

(1.38) 
1.37 

1.44 
1.37 

1.26 
1.32 
(1.32) 

(1.32) 
1.34 

1.27 
1.23 
1.23 
1.20 

1.01 
1.21 
1.17 

1.22 

1.30 
1.26 
1.20 

1.09 
1. 19 
(1.17) 

1.20 

1.  16 
1.09 
1.11 
1.08 

.82 
1.12 
1.06 

1. 12 

(1.12) 

1.16 
1.  13 
1.09 

.98 
1.08 

1.07 

(1.08) 
1.07 

1.08 

1.06 
.98 

1.00 
.96 

.68 
1.03 
.97 

1.03 

1.03 

1.06 
1.03 

.94 
.99 

.98 
(  .99) 
.94 

.98 

NO  ! 

)ATA  REC: 

-IVED 

MADISON,  WI 

MAUNA  LOA  OBSERVATORY,  HI 

Air  mass 

Air  mass 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

3.34 

2.67 

2.01 

1.34 

1.34 

2.01 

2.67 

3.34 

4  

5  

S  .95 
S  .81 

SI. 01 
H  .61 
SI.  02 
S  .87 

.88 

SI.  03 
S  .88 

SI.  10 
H  .73 
SI.  15 
SI. 00 

.98 

SI.  13 

SI. 21 
H  .89 
SI. 23 
SI.  14 

1. 12 

SI. 25 
1.25 

SI.  26 
SI. 34 
SI. 24 
1.26 

SI. 25 
1.25 

SI. 11 

SI.  18 
SI. 21 

1. 15 

81.02 

SI.  08 
SI. 10 

1.05 

S  .94 

SI.  00 
SI. 01 

.98 

2  

1.22 
1.22 
1.23 
1.30 
1.29 
1.31 
1.26 
1 .24 
1.22 
1.20 
1,29 
1.28 
1.22 
1.23 
1.24 
1.27 
1.25 
1.23 
1.24 
1.25 
1.20 
1.26 
1.33 
1.32 
1.30 
1.27 
1.31 

1.25 

1.33 
1.30 
1.31 
1.33 
1.37 
1.36 
1.35 
1.33 
1.31 
1.30 
1.28 
1.37 
1.36 
1.29 
1.29 
1.32 
1.34 
1.35 
1.32 
1.32 
1.33 
1.31 
1.33 
1.40 
1.40 
1.38 
1.35 
1.39 

1.34 

1.42 
1.40 
1.39 
1.42 
1.45 
1.44 
1.44 
1.42 
1.40 
1,40 
1.36 
1.45 
1.45 
1.38 
1.37 
1.42 
1.43 
1.41 
1.40 
1.40 
1.41 
1.39 
1.41 
1.48 
1.48 
1.49 
1.43 
1.47 

1.42 

1.52 
1.50 
1.50 
1.53 
1.55 
1.55 
1.55 
1.53 
1.51 
1.51 
1.49 
1.56 
1.55 
1.50 
1.41 
1.53 
1.54 
1.52 
1.51 
1.51 
1.53 
1.51 
1.51 
1.59 
1.59 
1.58 
1.54 
1.57 

1.53 

1.61 

1.59 
1.64 
1.64 
1.66 

1.60 
1.57 
1.64 
1.59 

1.62 
1.61 
1.61 
1.59 
1.59 
1.59 

1.63 
1.67 
1.63 
1.66 
1.59 

1.62 

1.48 
1.53 
1.52 

1.51 
1.54 

1.51 
1.50 
1.49 

1.43 

1.54 
1.57 
1.51 
1.57 

1.52 

1.38 
1.43 
1.41 
1.45 

1.36 
1.44 

1.42 
1.38 
1.37 

1.31 

1.44 
1.46 
1.39 
1.45 

1.41- 

1.29 
1.34 
1.32 
1.36 

1.28 
1.35 

1.35 
1.30 
1.27 

1.22 

1.36 
1.37 
1.29 
1.37 

1.  15 

1.27 
1.24 
1.28 

1.  19 
1.20 

1.  27 
1.21 
1. 19 

1.14 

1.28 
1.30 
1.20 
1.27 

1.23 

11  

12  

14  

26  

28  

Aver- 
ages 

3  

4  

5  

6  

8  

9  

10  

12  

13  

14  

15  

16  

17  

18  

19  

20  

21  

22  

23  

25  

26  

27  

28  

29  

30  

Aver- 
ages 

TUCSON,  AZ 

Air  mass 

4.64 

3.71 

2.78 

1.86 

1.86 

2.78 

3.71 

4.64 

1  

2  

3  

4  

5-  

6  

8  

9  

10  

11  

12  

13  

14  

IS  

16  

17  

18  

19-  

20  

21  

22  

23  

24  

25  

26  

27  

28  

29  

.99 
.99 
.92 
.89 

.89 
.96 
1.06 

.99 

.91 
.94 
.99 

.84 
.91 
1.01 

.92 
.85 
.91 
.99 
.93 
.98 

.94 

1.07 
1.09 
1.03 
.99 

1.00 
1.05 
1. 13 

1.09 
1.02 

1.05 
1.08 

.95 
1.00 
1.09 

.97 
1.00 
1.08 
1.04 
1.07 

1.04 

1.21 
1.22 
1.16 
1.13 

1.12 
1.19 
1.26 

1.20 
1.  17 

1.14 
1.21 
1.19 

1.09 
1.12 
1.22 

1.07 
1.14 
1.20 
1.17 
1.19 

1. 17 

1.36 
1.36 
1.31 
1.30 

1.29 
1.30 
1.41 

1.33 
1.29 
1.30 
1.35 
1.36 

1.24 
1.30 

1.36 

1.27 
1.30 
1.33 
1.33 
1.34 

1.32 

1.45 
1.43 
1.39 
1.35 

1.33 
1.36 
1.46 
1.47 

1.38 
1.40 
1.40 
1.43 
1.42 

1.38 
1.31 

1.41 

1.33 
1.36 
1.39 
1.41 
1.39 

1.39 

1.40 
1.3S 
1.31 
1.24 
1.28 

1.33 
1.34 
1.36 
1.34 

1.31 
1.29 
1.35 
1.34 

1.27 

1.34 
1.34 

1.25 
1.30 

1.32 
1.31 

1.32 

1.25 
1.18 
1.17 

1. 16 
1. 13 

1.17 
1.20 
1.23 
1.21 

1.06 
1.14 
1.20 
1.17 
1. 19 
1.18 
1.07 

1.19 
1.23 

1.11 
1. 14 

1.  12 
1.  17 

1. 13 
1.06 
1.04 

1.02 
1.09 
1.10 
1.09 
1.05 

.96 

1.07 
1.04 
1.09 
1.01 

1.09 
1.11 

.99 
1.04 

1.04 
1.09 

1.06 

1.00 
.96 
.92 

.93 
1.00 
1.02 
1.02 

.98 

.86 

.96 
.94 

1.01 
.89 

1.02 
.82 
.89 
.97 

.92 
.92 
.93 

.95 
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REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply  to  the  period  24  hours  prior  to  time  of  ob 

servation.  In  some  cases  the  actual  occurrence  is  on  the  calendar  date  precedint  that  shown.  (See  individual  Climatolocical  Data  for  time: 
of  observations). 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,  usint;  a  ratio  of  1  inch  of  water  equivalent  to  every  10  inches  of  snow- 


CLIMATOLOCICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  followinn  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1''C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations'  tabic  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =    0.3048  meters 
°F.         -    9  X  "C  +  32 
■5 

1  inch  ■    25.4  millimeters 

1  mile  per  hour  a  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

COOLING  DEGREE  DAYS;       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 

°  Includes  crop  damage. 

C  Crop  damage. 

•  No  occurrence  of  storms  or  unusual  weather  phenomena  reported, 

^  Includes  heavy  sleet  storm. 

«  Fj-eezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

0  For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,  see  the  Environmental  Data  Service,   NOAA ,  monthly  pub- 
lication STORM  DATA, 

t  No  Storm  Data  Report  received  for  this  State, 

<^  Report  Incomplete. 


Storm 

damages  are  placed  in  categories  varying  from  1  to  9  as  follows 

1 

Less  than  $50 

2 

$50  to  $500 

3 

$500  to  $5,000 

4 

$5,000  to  $50,000 

5 

$50,000  to  $500,000 

6 

$500,000  to  $5  Million 

7 

$5  Million  to  $50  Million 

8 

$50  Million  to  $500  Million 

9 

$500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1_/  Flooding  continued  at  the  end  of  the  month . 
NA       Not  available. 

FLOOD  STAGE  DATA: 


ff  Highest  Stage  Observed 

i_/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

E  Estimated 

P  Provisional   (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA  (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C-T,     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of  temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it  is  possible  for   temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
llmi ted  to  those  observat ions  wi th  temperatures  warmer   than  -40"C.     Observa tions  of  wind  speed  and  direc t ion  are  somet imes   lost  due  to 
limiting  angles,   i.e.,   elevation  angles   less  than  6*  above  the  horizon,  or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,   they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic  height  (geopotential)   in  units  of  .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

•        Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evaluations  of  pressure,  and  consequently 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes. 

+        Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t        Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,  due  to  the  lesser  number  of  Dew  Point  observations 
at   the  higher  levels  comparison  with  dry-bulb  temperatures  should  be  made  with  care.     Dew  Point   temperatures  replaced  Relative 
Humidi  ty  January  1967. 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  usee*  to  denote  one  gran  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  in  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8,   No.   2,   page  63,  of  this  publication. 


() 

Clouds  Present 

DM 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

* 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

HS 

Slight  Haze 

M 

Moderate  Haze- i ndeter- 

BD 

Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

BN 

Blowing  Sand 

GF 

Ground  Fog 

K 

Smoke 

N 

Sand 

D 

Dust 

H 

Haze 

Kl 

Intense  Smoke 

S 

Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

NTT  RADIATION:  The  measurement  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
coming  minus  the  total  outgoing  radiation  of  all  wave  lengths. 


These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.   Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Recorder. 
This  instrument  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 
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chart  1.  A.   Normal  Daily  Average  Temperature  ("F.  1941-70),  November. 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
DECEMBER  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Lyle  Denny,  Climatologist 
Environmental  Data  Service,  NOAA 


HIGHLIGHTS:     The  most  notable  feature  of  the  month 
was  a  return  to  near-normal  precipitation  in  most  of 
the  drought-stricken  western  United  States.  Some 
areas  received  well  above  normal,  but  some  minor 
points  of  the  eastern  Plateau  Region  got  only  small 
amounts  of  snow.     Average  temperatures  for  the  month 
were  colder  than  normal  east  of  the  Continental  Di- 
vide.    Most  of  this  area  averaged  2  to  5°  colder  than 
normal,  but  central  Montana  measured  as  much  as  10° 
colder.    Most  of  the  West  was  as  much  as  7  to  9° 
warmer  than  normal. 

Thunderstorms  and  tornadoes  in  the  southern  United 
States  and  record  high  temperatures  in  the  mid-Atlan- 
tic States  were  more  like  late  summer  than  the  early 
days  of  December.     From  the  1st  to  the  4th,  heavy 
rain  fell  from  the  lower  Mississippi  River  northeast- 
ward to  the  central  Appalachians.     Elsewhere,  flood- 
ing occurred  in  the  coastal  area  of  the  Pacific  North- 
west as  heavy  rain  persisted. 

The  week  of  the  5th  to  11th  was  quite  different  from 
the  earlier  days.     An  outbreak  of  cold  air  moved 
southward  from  Canada  and  enveloped  the  entire  Nation 
east  of  the  Rockies.     Freezing  temperatures  dipped 
into  the  Deep  South  and  northern  Florida.  Sub-zero 
readings  were  recorded  from  the  central  Plains  to  New 
England.     Ahead  of  the  cold  air  another  outbreak  of 
thunderstorms  and  tornadoes  hit  the  South  and  freez- 
ing rain,  sleet,  or  snow  fell  from  central  Appala- 
chians through  the  Ohio  Valley  and  New  England.    Rain — 
snow  in  the  mountains — continued  in  the  Northwest  and 
spread  southward  to  central  California. 

In  the  week  of  mid-December,  precipitation  in  some 
form  fell  over  nearly  all  of  the  Nation.  Exceptions 
were  southern  Arizona  and  sections  of  New  Mexico  and 
the  area  from  western  Texas  through  western  Kansas 
and  eastern  Colorado  where  rain  was  badly  needed. 


Rain  covered  the  entire  West  Coast  and  snow  fell  all 
the  way  to  the  Rockies  and  south  to  northern  Arizona 
and  New  Mexico.     Snow  also  fell  from  the  northern 
Plains  eastward  through  New  England.    Moderate  rain 
occurred  from  eastern  Texas  to  the  mid-Atlantic 
States  and  in  the  Southeast.     Only  New  England  re- 
corded colder  than  normal  temperatures.  Elsewhere 
readings  were  well  above  normal — as  much  as  12  to  15° 
warmer  than  normal  in  parts  of  the  Plains. 

Early  in  the  third  week  a  ridge  of  high  pressure  be- 
gan building  over  the  western  United  States  and,  as 
a  low  pressure  system  deepened  in  the  Pacific,  a 
situation  developed  which  triggered  very  high  winds 
blowing  from  the  Sierras  westward.  Considerable 
property  and  crop  damage  resulted.     Blessings  were 
mixed,  however;  as  the  low  pressure  moved  inland  the 
wind  subsided  and  rain  started.    More  snow  covered 
the  mountains,  adding  to  the  moisture  storage  which 
will  be  needed  as  irrigation  water  in  the  summer. 
Thunderstorms  and  tornadoes  occurred  again  in  the 
South  and  rain  or  snow  covered  most  of  the  area  east 
of  the  Mississippi  River. 

Precipitation  fell  in  nearly  all  of  the  Nation  during 
the  last  week.     Even  the  dry  area  of  western  Texas 
received  welcome  but  light  amounts.     Excluded  again 
was  the  area  of  western  Kansas  and  eastern  Colorado. 
The  persistent  low  pressure  area  off  the  West  Coast 
continued  to  steer  Pacific  storms  into  the  western 
United  States.     This  is  a  normal  situation  for  this 
time  of  year  but  one  that  has  not  developed  with 
such  persistence  during  the  last  two  years.  Tempera- 
tures in  all  but  the  southwestern  quarter  were  colder 
than  normal.     Freezing  temperatures  extended  well 
into  central  Florida,  but  little  crop  damage  was  re- 
ported. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  -  BY  STATES 


DECEMBER  1977 


Temperahue 

Precipitatioa 

STATE 

Monthly  extremes 

Monthly  extremes 

StAtion 

1 

• 

Station 

'West 

Station 

Greatest 

Station 

Leaa< 

£ 

Q 

Si 

Q 

°F 

"F 

In. 

In. 

Alabama 

Montgomery  WSO  AP 

83 

5 

2  Stations 

10 

30+ 

Andalusia  1  NW 

7.20 

Guntersville 

1 . 5 

Alaska 

McGrath  WSO  AP 

49 

29 

Five  Mile 

-64 

14 

Little  Port  Walter 

10.94 

Tok 

.  0 

Arizona 

2  Stations 

85 

6 

Sanders  11  ESE 

-  5 

20 

Palisade  Ranger  Station 

3.  16 

Winslow  WSO  AP 

.  1 

Arkansas 

Okay 

81 

4 

2  Stations 

6 

10+ 

Salem  2  NNE 

4.12 

Prescott 

.  9 

California 

Cachuma  Lake 

90 

6 

Bodie 

-18 

20 

Gasquet  Ranger  Station 

23.83 

Neddies  FAA  Airport 

.  1 

Colorado 

2  Stations 

74 

12+ 

Taylor  Park 

-34 

21 

Berthoud  Pass 

6.97 

6  Stations 

.  0 

Connect  icut 

2  Stations 

54 

15+ 

Norfolk  2  SW 

-  8 

12 

Cockaponset  Ranger  Station 

7.21 

Falls  Village 

4.6 

Delaware 

Dover 

67 

2 

Georgetown  5  SW 

7 

27 

Georgetown  5  SW 

7.99 

Wilmington  WSO  AP 

5.8 

Florida 

Fort  Lauderdale  Exp.  Sta. 

89 

3+ 

Smith  Creek 

15 

1 1 

Hillsborough  Rvr .  St.  Pk . 

10 .  18 

Miami   12  SSW 

1 . 4 

Georgia 

2  Stations 

83 

6+ 

Blairsville  Exp.  Station 

5 

7 

Homerville  3  WSW 

8.68 

Rome  WSO  AP 

1.9 

Hawaii 

3  Stations 

91 

6+ 

Mauna  Loa  Slope  Obs ,  HI 

25 

23 

Keanae  346,  Maui 

19.90 

4  Stations 

,  0 

Idaho 

2  Stations 

62 

15 

2  Stations 

-22 

21+ 

Pierce 

11.00 

Strevell 

.4 

I llinois 

Nashville  4  NE 

63 

24 

Rochelle  6  NW 

-16 

11 

Grand  Tower  2  N 

5.42 

Fulton  Dam  13 

,8 

Indiana 

Mount  Vernon 

61 

18 

4  Stations 

-15 

11+ 

Madison  Sewage  Plant 

6 . 46 

Wanatah  2  WNIV 

1 . 2 

Iowa 

Sidney 

61 

16 

2  Stations 

-22 

9+ 

Dubuque  WSO  AP 

2.49 

Glenwood 

.  1 

Kansas 

2  Stations 

77 

12 

At wood 

-10 

9 

Columbus  6  NNW 

1.01 

9  Stations 

.0 

Kentucky 

Pikevi lie 

70 

16 

Covington  WSO  AP 

-  5 

11 

Bowling  Green 

6.51 

Mount  Sterling 

2.0 

Louisiana 

2  Stations 

84 

6+ 

Plain  Dealing 

14 

26 

Plaquemines  Exp.  Station 

6.46 

Hosston 

1.7 

Maine 

3  Stations 

52 

25+ 

Squa  Pan  Dam 

-31 

14 

Bar  Harbor  3  NW 

10 . 35 

Presque  Isle 

2 . 6 

Maryland 

2  Stations 

67 

1 

Oakland  1  SE 

-  8 

8 

Snow  Hill  4  N 

8.92 

Frostburg  2 

2.3 

Massachusetts 

Edgartown 

57 

2 

2  Stations 

-20 

12 

Edgartown 

9.05 

Stockbridge 

5.6 

Michigan 

2  Stations 

56 

1 

Crystal  Falls  6  NE 

-35 

12 

Big  Bay 

5.68 

Bay  City 

.9 

Minnesota 

3  Stations 

46 

16+ 

Thorhult  1  S 

-41 

10 

Montevideo  1  SW 

3.34 

Roseau  1  E 

.  2 

Mississi  ppi 

5  Stations 

82 

6+ 

University 

11 

26 

Biloxi  City 

6 . 24 

Meridian  WSO  AP 

1 . 6 

Missouri 

Ozark  Beach 

70 

16 

Chillicothe  Radio  KCHI 

-11 

9 

Marble  Hill 

6.83 

2  Stations 

.3 

Montana 

Bridger 

60 

3 

Opheim  10  N 

-46 

9 

Lindbergh  Lake 

8.25 

2  Stations 

.  2 

Nebraska 

2  Stations 

71 

16+ 

Chadron  FAA  AP 

-23 

9 

Herman 

1.54 

5  Stations 

T 

Nevada 

Sunrise  Manr  Las  Vegas 

80 

5 

Ruth 

-26 

20 

Carson  City 

4.44 

Pahranagat  Wildlife  Refuge 

,  2 

New  Hampshire 

Greenland 

49 

24+ 

Mount  Washington 

-30 

12+ 

Mount  Washington 

12 . 08 

Colebrook  2  E 

2 .  C 

New  Jersey 

Belleplain  State  Forest 

63 

1 

2  Stations 

0 

12+ 

Tuckerton 

7.40 

Jersey  City 

3.7 

New  Mexico 

Jal 

84 

8 

Chajna 

-10 

20 

Cureton  Ranch 

1.02 

15  Stations 

.0 

New  York 

Mount  Morris  2  w 

66 

2 

Old  Forge 

-36 

12 

Boonville  2  SSW 

8.79 

Suftern  Water  Works 

2,4 

North  Carolina 

Elizabethtown  Lock  2 

76 

1 

Grandfather  Mountain 

-16 

10 

Lake  Toxaway  2  SW 

8.10 

Asheville 

1.5 

North  Dakota 

2  Stations 

49 

11 

2  Stations 

-40 

9 

Velva 

2 . 04 

Sheyenne 

.  2 

Ohio 

3  Stations 

67 

17+ 

4  Stations 

-12 

12+ 

Chardon 

6.34 

Middlebourne 

1.8 

Oklahoma 

Hollis 

81 

15 

Kenton 

1 

21 

Stilwell  1  NE 

2.38 

6  Stations 

.0 

Oregon 

Port  Orford  2 

70 

20 

Seneca 

-12 

20 

Nehalem  9  NE 

35.27 

Malheur  Refuge  Hdg. 

.  7 

Pennsylvania 

2  Stations 

58 

2+ 

Clermont  4  NW 

-21 

11 

North  East  2  SE 

7.52 

Madera 

1.6 

Puerto  Rico 

Benaven te-Hormigueros 

93 

12+ 

Adjuntas  Substation 

48 

20 

Pico  Del  Este 

9 . 87 

2  Stations 

.  0 

Rhode  Island 

2  Stations 

55 

15+ 

North  Foster  1  E 

1 

12 

Kingston 

7.  79 

Providence  WSO  AP 

5.8 

South  Carolina 

Ridgeland  5  NE 

79 

1 

Caesars  Head 

-  1 

8 

Kingstree  1  SE 

7.35 

Santuck 

2.1 

South  Dakota 

Rapid  City 

62 

14 

Camp  Crook 

-34 

9 

Wagner 

1.70 

Porcupine  16  NW 

.0 

Tennessee 

4  Stations 

72 

5+ 

3  Stations 

0 

8+ 

Linden  2 

7.07 

Pulaski  Water  Plant 

2.1 

Texas 

2  Stations 

97 

6 

2  Stations 

5 

Li  berty 

8.94 

32  Stations 

.0 

Utah 

2  Stations 

73 

5 

Scofield  Dam 

-29 

21 

Silver  Lake  Brighton 

6.66 

Callao 

.0 

Vermont 

Dorset  I  S 

50 

2 

Enosburg  Falls 

-26 

12 

Searsburg  Station 

7.35 

Enosburg  Falls 

2.7 

Virginia 

Norfolk  WSO  AP 

74 

1 

3  Stations 

-  5 

2&+ 

Wallops   Island  WSSF 

8.  76 

Glen  Lyn 

1.0 

Virgin  Islands 

3  Stations 

88 

21+ 

Cruz  Bay 

65 

21+ 

Cancel  Bay  Plantation 

5.09 

Ham  Bluff  Lighthouse  Sta. 

1.5 

Washington 

Smyrna 

69 

4 

Winthrop  1  WSW 

-21 

28 

Cougar  6  E 

30.61 

Kennewick 

1.2 

West  Virginia 

3  Stations 

70 

18+ 

Canaan  Valley 

-10 

8 

Snowshoe 

D  5.06 

Union 

.3 

Wisconsin 

Burlington 

53 

18 

Jump  River  5  E 

-36 

27 

Oconto  4  W 

3.42 

Martintown 

.7 

Wyoming 

3  Stations 

61 

15+ 

Recluse  14  NNIK 

-36 

9 

Snake  River 

9.35 

3  Stations 

T 

(tosuns  ot  asuuns) 
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B          ■*<MOm*            ^             --•-^-•tMfM  »*(*V 

i 

|DujJou  uiOJ^  BjntioddQ 

|D101 

o     •*  C^             th         mnoinm         ir*  m  >»•  «>  — •  m 

i 

Xtipjuin^  aAitO|9i  06ojaAy 

Temperature 

(Ujod  A^^p  a6oj9AY 

■OO                 o           &     o           ^  ^  ^           ^  — 1 

n         o         ii\  It     i*t  — •  o  tr         c;  ^  ^ 
U         1    1            •          fN(           III               -< I    I  ^^^^ 

o                                                                                                                                                             II  till 

0-2 

jaA\0)  JO  3^  0  "SW 

«  m  »  r- m        o       r- r- in  ^- ^        r-r-r^o        a>  »  »  ^ 

(SI  IM -4  IM                           ^  r-.  fM -*  CM            IMIMrMfM            fM  (M  (M  fd 

aAoqo  JO  Jo  2 

ooooo       o       ooooo       oooo  oooo 

aioQ 

«  * 

^^^^^       a.        r^r-«r^t^                          » « » o> 
mmmmifi        --•  ^(s«<-« 

isaMOi 

°C 

-1.1 
-22.  B 
-12.8 
-11.1 
-16.1 

21.1 

-18.3 
-15.6 
•20,6 
•16.1 
•15.6 

•26.7 
-26.1 
•20.6 

-30.6 
-22.2 
-21.1 
-32,8 

ajOQ 

♦                                                    ♦  ♦ 

(.s  iM  (M  m           r-        ^  ^  — *  — .  ^        CO  r-     r-        m  n, 

isaij6(H 

1  °c 

13.3 
10,6 
6,1 
16.7 
16.7 

31.7 

17,2 
20,0 
17,2 
17,8 
17,8 

5,0 
8,3 
10,0 
7,2 

12,2 
12,2 
15,0 
11.1 

joiujou  uiojj  9jn|jDdaQ 

o  o     m  (M                  o  o  «\  tfv  fM        o  p-  m  a>        r-  ^  go 
II                            till         1  1  1  1  III 

aOojaAy 

fofM^^n         m         fnr^r^h-<\         »  m  o  >f^fMr^ 
inm<«-mo        4>        o-«^^o        r^ooom  m<-«cnt^ 

U              II                                            I                      Itll  lilt 

bunuiiuiui  a6oiaAy 

^  o     •*  fM        «M        «T»  iTi  o>              «(Mom  mnac 

O               II          1             (M             lllll             ^^^1  ^iif^ 
o  lllll 

ujniuixouj  aBojaAV 

fM  ^  ^  r-  a«        m        o>'  a-     o^  >r        c^•«■ao(^           «n  irt  o 

a>  O  fM  m  •«                    <a-'0'«'4>m         m     cm  — •  ni^m-* 
Ul                    fM                                           »!•■  • 

£ 

laAaj  oag 

r-«                  -o        ®  rsj     o            ^a>tf\m  cootoo 

fMin         «         «         «r-«             m-#mm  ■ffM-*^- 
£i             —                                     .-.  ^      ^                   _  ^  ^                    ^  ^ 

a      cc        c        o        ooo           oooo  oooo 

0  UOIIDJS 

mfMr^     c        fM        n^i-^w           mfvr^'-'  -tfOfMr- 

^  o-  r\                ■*         tf^fMifiC             <jacr-  fMtr><f^ 
^      o  r»j         r~  — •         iMco^o             A9SCO  mo»Mr- 
a       ff>e«      c         c        o  9     9            aeac  «««« 

(punojB)  uoi|OA9|3 

fM(C4)(>>^          ■*          *»<  C  ■«  »M  r-          (ctDtMn  f*r-«ec 
fM  — •  O  O)  fM                        o  so  O  an  V           0(^■00  rM«C^O 
g  — •     rj  IM  f                    r-  fM  r>  (M  ^         fM      fM  fM         «  <x)  o  (m 

Stole  and  Station 

•4 

a 

4                         4/1  Z 
ZI*«3  3 
O  O       i/»                 "—of        <J  z 

O  <I       fV.  — 1             Z  Q.  — •       Z       Z  QC       «/>  O 
Z*-           -J  >OOI3Z>ii*ujZ 

— •  1      UK            z  t-H-ma^t/itu— 'ujz 

IuiUfC-3           »-  <1       »->in      0*«       U(r«/iZV       3"       z  < 

(/t_*ziu     t     iAi>     «/>ujuj(/iza     t/>            i>  occzoco 

<I  »-  -3  Q.  <I  X         lU->        OJ  _»  _»  Z  —  UJ        —  Z  Of  1/1  «t  VUitUOi*- 

xt-sCX-i— •     X         ia£a— »-ac      xiMO'-'X  x(k.>-oae 
4cr«i_ty        z         i_>  <a  ^  r  a"         uj     o-i  viiuzui 

io«/it/>c>          on          txioujxa.          O  — •  X  Z          o  o  -J  </i 

-  11  - 


HEATING  DEGREE  DAYS 


Current 

Current 

Current 

Current 

season 

sea 

son 

season 

season 

o 

o 

c 

g 

£ 

E 

E 

E 

£ 

E 

State  and  Station 

1 

■3  '4 

State  and  Station 

c 

i 

State  aod  Station 

1 

State  and  Station 

E 

1  1 

■B 
o 

Norn 
rough 

c 

ft 

Norr 
rough 

o 

—  £ 

Norr 
rough 

0 

-I 

Norn 
^ugh 

E 

1 

"5  ? 

«- 

,9  o 

£ 

o.  « 

*~ 

a. 

"I" 
"» 

*" 

fc  £ 

1 DAHD 

NEBRASKA 

TENNE  SSEE 

[  H  M  I  i>j''.HaH 

bt>0 

11U8 

1148 

80ISE 

853 

2158 

232  1 

GRAND  ISLAND 

1185 

238  I 

2*57 

BR  I S TQL 

913 

1711 

HUNTSV  T  LLE 

72  1 

1  306 

1312 

LEWISTPN 

868 

2250 

2221 

L 1 NCOLN 

12  30 

2*78 

2361 

CHAT  T ANQOGA 

753 

1  3  "0 

1412 

MUR ILfc 

66  I 

635 

POCATeLLO 

990 

2496 

2787 

NOR  PQLK 

1  31  9 

2673 

2663 

knoxvillE 

76* 

1383 

1398 

't79 

730 

911 

1 LL  1  NLt  I S 

NORTH  Platte 

OMAHA 

12?6 
1  196 

2695 
2  3*0 

26*3 
2279 

MEMPHIS 
NA  5H V  I  L  L  E 

6*0 
613 

10^6 
1  *9ft 

1263 
1451 

CAIRO  U 

848 

1475 

1472 

OMAHA    (NORTHl  WSPO 

1268 

2509 

2*89 

DA  <   R I OGE 

89o 

1700 

1573 

anchhRaG? 

1659 

4874 

CHICAGO   U  HAKg 

1254 

2458 

2424 

SC0TTS8LUFP 

1131 

2*33 

2650 

ANNgTTP 

1^77 

3232 

298" 

CHICAGO  MIDWAY 

1242 

2428 

2251 

VALENT INE 

1397 

2967 

2«l3 

TEXAS 

2256 

8042 

8607 

MDL INg 

1337 

2592 

2398 

ABILENE 

500 

8  '  0 

1002 

2^38 

8029 

8436 

PEDRIA 

1301 

2498 

23o5 

NEVADA 

AMAR I LLQ 

768 

1**1 

1609 

<*ETmF  L 

1673 

5392 

57o5 

BQCKPORC 

1  393 

2938 

2578 

E  LKC 

933 

2327 

3014 

AUSTIN 

35* 

506 

643 

RfcTTLES 

Z'*7l 

69o5 

7l67 

SPR I ngP I fcLO 

1  172 

2196 

2101 

ELY 

1056 

2731 

3072 

RR3WNS(/ILlE 

101 

l26 

185 

"IG  DELTA 

2372 

6432 

6267 

LAS  VEGAS 

399 

628 

10*5 

CORPUS  CHRlsTI 

160 

220 

307 

'^ULO  BAY 

1D95 

4025 

4242 

INDIANA 

RENO 

8?  1 

2076 

2*30 

DALLAS   FT  i^QRTH 

536 

8*6 

877 

PA  I RRANK  S 

2<t80 

6678 

6507 

EVANSvlLCE 

970 

1757 

1794 

W I NNE  MUCC A 

798 

220* 

2669 

29* 

612 

G  U  L  K   N  & 

Z'- 15 

6  5  79 

6386 

PORT  wAYNE 

I2l9 

2416 

2337 

*"'2 

1133 

MQME  H 

1  *.7g 

4605 

4637 

INO I ANAPOL I s 

1  104 

2035 

2126 

NEW  HAMPSHIRE 

GAL  vE  S TQN 

238 

307 

379 

JUNEAU 

1<»?3 

4047 

3957 

SOUTH  Re^^O 

I206 

2396 

2399 

C  ONC  ORD 

1360 

2786 

HOJSTQN  InTeRCON 

365 

5*9 

512 

KING  SAL ON 

1  bR7 

5338 

5U6 

1  796 

5977 

588* 

1  1 1  a  It  nr  ^ 

611 

io°* 

13'l 

KOfl  I  AK 

1  163 

4101 

384« 

I  OWA 

M I  0  L  AN 0 

*78 

Q 

1029 

K0T2  F  Bi  'E 

1  9R<t 

6o''5 

6673 

burlingtun 

1295 

2459 

2313 

NEW  JERSEY 

PURT  ARTHUR 

321 

ZttZ 

56i 

grath 

2?73 

6326 

6543 

DES  HOINES 

1289 

2484 

25l3 

ATLANTIC  CITY 

9  10 

1  708 

l79* 

SAN  ANCELO 

39o 

603 

889 

NQH6 

1  756 

56*8 

6132 

0U6U0 

1472 

3061 

2769 

ATI  AMTtr    ^TTV  II 

1  6  1 7 

1566 

SA^  ANTQNlO 

360 

584 

ST,   P A"L   IS  LAND 

4377 

4709 

SIOUX  City 

1309 

2679 

2649 

NEWARK 

187  1 

l787 

V  t  u  1  UK  I  A 

26  I 

3  5 

423 

TALK^ Etna 

l830 

5376 

5290 

k^ATERt  00 

1490 

3199 

2932 

TRENTON  u 

9<V'» 

1822 

l785 

*  17 

612 

76  3 

"N.4 1, 4K 1.  E £  T 

1 96*t 

6072 

6077 

6*5 

105* 

1106 

VAL  0^  2 

1  <»22 

4454 

4752 

KANSAS 

NEW  MEXICO 

YAKUT AT 

1*30 

4301 

4157 

CONCORD  I A 

1085 

2102 

2132 

AL  8U0UER0UE 

75  7 

150  1 

1733 

DODGE  CITY 

903 

1734 

1934 

C  L  A  Y  TQN 

806 

1731 

2003 

MI  L  F  OR  0 

2205 

2529 

AR  I  ZONA 

GDOOL  A'^O 

1033 

2238 

2372 

RQS  WE  L  L 

551 

968 

1552 

SALT   LAKE  CITy 

635 

I87l 

2365 

PL  &GST  aFF 

2  l75 

2S83 

TOPEKA 

1075 

2006 

2006 

PhOEN  I  X 

155 

197 

587 

WICHITA 

926 

1661 

1795 

NEW  YORK 

VERMONT 

TUCSTN 

2*2 

360 

653 

ALBANY 

1  179 

2530 

2562 

flUR  L I  NOT  On 

I  3 1  * 

2902 

2916 

W  I N S L U*'' 

716 

1521 

1892 

KENTUCKY 

B I NGHAMTON 

12*6 

278* 

2721 

YUMA 

1*2 

177 

384 

COV  I  NGTOf^ 

1118 

2129 

1921 

BUFFALO 

1  1*6 

2*20 

25oB 

VIRGINIA 

LEX INGTyN 

972 

1753 

1813 

NEW  YORK  U 

9n  3 

1790 

1681 

L  Y NC  HB  JR G 

687 

16 

1650 

ARK  fi  NS  AS 

LOUISVILLE 

935 

i7oe 

1787 

NEW   YORK  KENNEDY 

9**  7 

1  896 

1777 

NO R F  0 L  ^ 

661 

1  l^O 

1256 

FORT  S^ITH 

1292 

1302 

NEW  YORK  LA  GUARDIA 

9o  1 

1  793 

1696 

R I C  HMO  NO 

1510 

LITTLE  RdCK 

7o9 

1184 

1314 

LOUISIANA 

ROC  HESTER 

1 1  ?7 

2*0* 

2*32 

RQ  ANOK  E 

H9h 

1672 

RATON  RPUCE 

387 

597 

643 

SYRACUSE 

1162 

2*25 

2*05 

WA  L  L  DPS    1 SL  AND 

818 

1520 

l47o 

CACIF'jRNIA 

LAKE  CHAKLES 

367 

539 

551 

RAKERSF lELO 

?37 

411 

K61 

rJE*^  ORLEANS 

342 

498 

546 

MnBTu   rftfini ima 

WASH  I NGTqN 

R I  SHOP 

7o* 

1 392 

1693 

shrevepd**t 

549 

881 

838 

ACUCWII  I  c 

868 

1679 

1695 

ni  V M D  I  a 

7^7 

0^ 

2278 

•"LUE  CANVpr. 

739 

1910 

1952 

CAPE  HATTERAS  R 

5fi* 

803 

889 

OUILLAYUTE 

25^7 

2461 

F UR EK A  U 

*27 

1910 

2006 

MAINE 

CHARLOTTE 

690 

12  6* 

I28n 

SEATTLE 

70* 

200* 

1896 

FRESNO 

*.l  7 

765 

1030 

C  AR I 8QU 

1489 

3647 

37i4 

GREENSBORO 

821 

1  59* 

l52l 

SEATTLE— TaCQMA 

70i 

19  7  1 

2101 

LONG  BcaCH 

125 

164 

505 

PORTLAND 

1219 

2814 

2785 

RALE  I GH 

1*66 

1386 

SPOKANE 

1 197 

2798 

LOS  ANGELES 

120 

202 

571 

WILMINGTON 

537 

9  12 

91  I 

STAMPEDE   PAsS  R 

1 2*3 

3936 

L05   ANr.ELES  J 

1  32 

197 

371 

HARYL  AND 

malla  walla  u 

8*6 

2037 

1956 

VT  SHA^TA  R 

373 

24(16 

2282 

PALTIMORfe 

904 

1667 

1765 

NORTH  DAKOTA 

YAK  I  MA 

966 

2594 

2509 

n AK  L  ANn 

i3<t 

752 

1107 

BISMARCK 

1687 

3788 

3*83 

PEH  RL"F*^ 

'•62 

8l9 

991! 

MASSACHUSETTS 

FAR  CO 

1817 

3857 

35*2 

WEST  Virginia 

S  AC  k  AMPNTn 

'•72 

866 

1061 

PLUE   HiLL   UBS  R 

1  109 

2340 

2272 

WILLISTQN 

1  759 

395* 

3576 

Z 

2126 

2226 

^ANO'iEPG  R 

5*»1 

1  196 

1479 

BOSTON 

948 

1839 

1971 

CHARLES  TON 

919 

1779 

179i, 

SAN  n I F Gij 

55 

92 

462 

WORCESTER 

I  202 

2631 

2518 

OHIO 

1  HI 

232o 

2379 

SAN  FRfNCISCO 

3B5 

1014 

1145 

AKRON 

\  130 

2  313 

2328 

HU  'T iNGTON 

919 

l7*  I 

1795 

SAN   FR^NLlSCIl  U 

30* 

1036 

1244 

M  ICH  I  l*AN 

CINCINNATI  ABBE  OB 

1075 

1957 

l8*3 

PARKER S BURG  U 

989 

187o 

1641 

SA^lTA  n'AKIA 

238 

696 

1146 

ALPENA 

1  31  7 

32l7 

3l92 

CLEVELAND 

1 103 

2163 

2253 

S  THCK  TrN 

"51 

778 

1052 

DETROIT 

1114 

2184 

2247 

COLUMBUS 

1091 

2133 

2188 

WIS.,U  JSIN 

DETROIT  MgTRU 

1218 

2574 

2372 

DAYTON  U 

1  ln8 

2168 

2130 

GR f EN  BAY 

1*5* 

3  1*9 

305l 

COL'^R  AOn 

PL  INT 

1210 

2546 

2615 

MANSFIELD 

1  159 

23*0 

2171 

LA  CROSSE 

1*83 

3o7o 

2605 

ALAMTSA 

1>52 

3140 

3566 

GRANIl  RAPIDS 

1  204 

2614 

25l3 

TOLEDO 

12*1 

2538 

2*10 

MAIISDN 

1*0^ 

312* 

2945 

COLQRAnO  SPRINGS 

22'*2 

2512 

MQUGHinr;  LAKt 

1347 

3189 

3l72 

YOUNGSTDWN 

11*2 

2325 

2396 

MILWAU<EE 

1302 

9774 

275i 

£  ^  W  E  R 

9?0 

2069 

2300 

LANS ING 

1226 

2672 

2564 

GRANn  .lUNCT  ION 

975 

l943 

2241 

MARQUETTE  U 

1329 

3147 

3087 

OKLAHOMA 

WYOMING 

2895 

PUPHLO 

891. 

1998 

2108 

muskegon 

1  196 

2642 

2516 

nut  AunMA  riTv 

7ft6 

1301 

l*09 

12*0 

293i 

SAULT   STfc  MAfclE 

1396 

3619 

3453 

TULSA 

Boi 

1332 

i*02 

CHEYENNE 

1 108 

2803 

CONNgC  T ICUT 

LANDER 

1  i93 

293* 

3119 

nRIOGEt^OaT 

970 

I7l9 

1P40 

MINNESOTA 

OREGON 

SHERIDAN 

1*52 

3299 

3010 

har  T  f  QP  0 

1 1 

2271 

2354 

OUL  UTh 

INTERNATIONAL  PALLS 

1662 

l9oa 

3988 
4487 

3767 
4157 

A  S TQR I  A 
fl UR N S  U 

6<»6 
1020 

2  l58 
2833 

2136 
2899 

OF  t A  n  ARE 

MINNEAPOLIS 

1565 

3309 

3093 

EUGENE 

675 

1963 

IR88 

wi lmingtcn 

975 

I'lO 

1804 

ROCHESTER 
ST  CLOUD 

1  57c 
1674 

3303 
3646 

3127 
3397 

"BEDFORD 
PENOLE  TON 

69<t 
927 

l85o 
2*35 

l972 
2116 

OlbTfOF  COLUhSIA 

PORTLAND 

7n7 

I880 

l9l* 

WASMINCTON  DULLES 

985 

1871 

190» 

MISSISSIPPI 

SALEM 

67o 

1929 

1923 

I'ASmINGTON  s&t  Iqnal 

829 

1432 

1570 

J  ACK  SQN 
MERIDIAN 

538 
517 

'20 
825 

896 
972 

CCVTnU     CI  IMU  T  T  o 

85* 

2665 

2*26 

FLO^*  I  ca 

PENNSVL VAN  I A 

^PPALATHICC'LA  U 

371 

549 

498 

MISSOURI 

ALLENTOwN 

1077 

2122 

2179 

^AYT^N^  ^each 

2*1 

327 

30'' 

COLUMBIA  REGIONAL 

1053 

(945 

1920 

1131 

2*1* 

2*83 

FORT   HY E 1^ S 

133 

l72 

156 

KA^afiS  LII' 

1094 

2081 

1933 

1029 

2008 

l98* 

JACKSU^'VILLE 

366 

57l 

497 

ST  JOSEPH 

1  100 

2  100 

2063 

PHILADELPHIA 

998 

l9n8 

1775 

36 

36 

l8 

1059 

l962 

1901 

10*3 

2  l98 

227* 

Lfll'fcLA^O  U 

l98 

256 

229 

SPRINGPIELD 

9f,6 

1665 

1752 

P  I TT SBURGH  U 

1002 

l959 

l972 

59 

64 

69 

SC  RANT  ON 

1090 

2*18 

2371 

'iR  L  An  On 

1  79 

223 

245 

Ul  1 1  1  r  AMCDnB  T 

1 126 

2223 

2263 

392 

555 

580 

BILLINGS 

1380 

3098 

2796 

433 

7ol 

611 

OL  AS  Go w 

1752 

400  7 

3450 

RHODE  ISLAND 

222 

293 

240 

GREAT  FaLL^ 

1  502 

3486 

2950 

BtnC  K    I  SL AND 

899 

1795 

l89* 

WEST   r A L ^'  ofACH 

77 

95 

100 

HAVRE 
HELENA 

1640 
1367 

3646 
3392 

3393 
3297 

PROV I DENC  E 

1O30 

20^5 

21*3 

GFURGlA 

KAL ISPELL 

1405 

3750 

3565 

SOUTH  CAROL INA 

ATHENS 

663 

I  150 

1188 

MILES  CITY 

1574 

3408 

3061 

CHARLESTON 

459 

7*6 

832 

ATLANTA 

701 

1  196 

1220 

MISSOULA 

1245 

3328 

3269 

CHARLESTON  U 

<t*7 

688 

696 

AUGUSTA 

576 

946 

1025 

COLUMBIA 

629 

1099 

10*2 

CQLUMBi'S 

530 

826 

941 

GRNVLLE-SPRTNBRG 

6fll 

1189 

1259 

MACUN 

554 

877 

904 

R0"6 

734 

1283 

136J 

SOUTH  DAKOTA 

SAVANNAH 

457 

713 

771 

ABERDEEN 
HURON 

RAPID  CITY 
SIOUX  FALLS 

1669 
1530 
1330 
l503 

3579 
319* 
2980 
3180 

3307 
3071 
2777 
3O10 
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MONTHLY  AND  SEASONAL  COOLING  DEGREE  DAYS 


(Base  SS'r) 


State  and  Statloa 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug, 

Se 

Oct. 

Nov . 

0«c . 

Total 
for 
S«aaoD 

Nars.l. 

Jan.-  O.C. 

At.  AKAma 

4  |*M INGHAM 

0 

5 

21 

e' 

241 

*io 

978 

937 

329 

25 

I 

2272 

1926 

HIjNtSvTLLG 

0 

I 

e 

70 

222 

!72 

9J7 

477 

27 1 

13 

0 

l995 

1 606 

0 

4 

7* 

132 

333 

94) 

979 

976 

482 

89 

3 1 

7 

2B46 

2'77 

hontco^grv 

0 

0 

27 

ll3 

30B 

S3> 

989 

923 

442 

63 

29 

7 

2630 

2236 

Alaska 

anchoracf 

0 

Q 

0 

Q 

s 

y 

1 1 

ANNf TTF 

0 

0 

0 

0 

0 

0 

0 

60 

0 

j4 

0 

0 

Q 

0 

0 

BAtlTeR  ISLAND 

0 

0 

n 

0 

0 

0 

0 

0 

0 

BETHEL 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

g 

0 

0 

0 

94 

36 

° 

1  7 

DIO  DELTA 

0 

0 

0 

0 

0 

0 

26 

39 

3 

65 

24 

COLO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pa:rbanks 

0 

0 

0 

0 

0 

0 

44 

94 

0 

0 

0 

0 

98 

J2 

6ULKANA 

0 

0 

0 

0 

0 

0 

4 

I 

0 

0 

0 

!) 

9 

9 

HO'*G'* 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

JUNEAU 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

KING  SALMON 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

KQOIAK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

KOTZEdUE 

0 

0 

0 

0 

0 

0 

l» 

1 

0 

0 

0 

0 

19 

0 

hC  CRATH 

0 

0 

0 

0 

0 

0 

17 

19 

0 

0 

0 

3 

36 

I* 

nqme 

0 

0 

0 

0 

0 

u 

10 

0 

0 

0 

3 

21 

0 

ST,   PAUL  ISLAND 

0 

Yj^^i^f  Etna 

Q 

0 

Q 

0 

6 

2 

0 

3 

0 

6 

UNAL AKL  EET 

0 

0 

0 

0 

0 

0 

9 

1} 

0 

0 

0 

3 

22 

0 

V AL  2 

Q 

0 

0 

vakutat 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

AR I f ONA 

^L ACSTaFF 

Q 

0 

0 

Q 

2> 

•  2 

61 

20 

0 

0 

3 

191 

140 

PHOENIX 

0 

36 

25 

29S 

334 

797 

9J6 

907 

663 

434 

73 

1 

4921 

s'o' 

TUCSON 

0 

0 

5 

133 

198 

997 

69 1 

669 

517 

266 

?3 

3 

309'> 

2'14 

wlNSlQw 

0 

0 

f> 

2 

18 

?69 

423 

177 

178 

21 

0 

12BA 

l2o3 

VUHA 

0 

36 

23B 

239 

731 

'21 

849 

644 

429 

83 

3 

418^ 

4199 

ARKANSAS 

994 

FORT  SMITH 

0 

0 

0 

60 

250 

460 

928 

367 

40 

3 

0 

2262 

2022 

1  TTTi  C  finite 

67 

287 

459 

9}7 

482 

377 

40 

^* 

2266 

1929 

'91 

BAKERS'IElO 

0 

10 

2 

11* 

113 

977 

639 

423 

211 

4 

1 

2742 

217' 

B  ISHOP 

0 

Q 

Q 

3 

iB 

2III 

373 

378 

120 

I 

0 

3 

1176 

1037 

RLUE  CANVQN 

Q 

12' 

123 

168 

93 

3 

475 

3u2 

pgUgKA  U 

Q 

(5 

0 

0 

Q 

'RESnO 

0 

0 

0 

62 

60 

491 

He 

494 

275 

106 

0 

3 

1968 

1*71 

(^QNC  BFaCh 

|4 

26 

124 

299 

360 

2q7 

180 

83 

^) 

l'l2 

989 

LOS  ANGELES 

3 

13 

23 

121 

1'3 

1  iB 

63 

62 

5 

61  9 
» I 

LOS  ANGELES  U 

7 

j9 

23 

iB 

1>9 

293 

334 

210 

148 

96 

6 

I'l* 

1189 

HT  SHA$TA  R 

Q 

106 

104 

144 

19 

0 

0 

373 

286 

nAKL 

^4 

}3 

99 

0 

163 

12' 

RED  flLUFF 

0 

3 

0 

51 

46 

503 

964 

948 

267 

86 

0 

3 

2066 

l'o» 

SACRAMPNTQ 

0 

0 

0 

12 

l9 

2)0 

290 

284 

139 

40 

0 

3 

101* 

lU' 

sanqberg  R 

0 

Q 

1 

10 

150 

260 

263 

108 

64 

0 

3 

B96 

•  00 

SAN  DIFGQ 

s 

9 

0 

2 

J 

34 

212 

298 

224 

126 

40 

8 

921 

''22 

SAN  FRANCISCO 

Q 

° 

0 

10 

30 

26 

17 

s 

3 

88 

I08 

SAN  FRANCISCO  U 

\ 

;8 

j7 

a 

B 

3' 

SANTA  HARIA 

0 

0 

24 

40 

^7 

7 

l04 

84 

STOCKTON 

0 

0 

0 

55 

46 

356 

446 

436 

243 

99 

0 

8 

1677 

129' 

COLnRAOO 

ALAMOSA 

0 

Q 

0 

0 

2 

36 

29 

2 

0 

0 

0 

69 

86 

COLORADO  SPRINGS 

0 

0 

0 

0 

0 

103 

204 

142 

49 

0 

0 

3 

498 

461 

f>ENVeR 

0 

0 

0 

2 

11 

214 

297 

l»2 

93 

0 

0 

9 

799 

*2' 

ORAND  JUNCTION 

0 

0 

0 

lb 
1 

60 

429 

477 

420 

IBO 

10 

0 

3 

1992 

U40 

PUf BLO 

0 

0 

0 

57 

283 

396 

2»3 

115 

0 

0 

0 

1149 

981 

CONNECTICUT 

Bfi  tn^CDnoT 

0 

0 

0 

24 

70 

249 

14  3 

0 

781 

7i9 

HA«TFO»D 

0 

0 

4 

1» 

93 

144 

303 

259 

88 

1 

0 

0 

'0' 

984 

'92 

^  J  LM  INCTOf^ 

0 

20 

80 

l96 

360 

328 

5 

. 

HZ 

DIST.QF  COt'JMBIA 
HASHIN6T0N  DULLES 

22 

8  1 

l4T 

361 

357 

175 

3 

^2 

3 

1  171 

'40 

WASHINGTON  NATIONAL 

49 

lT7 

;89 

496 

434 

274 

19 

3 

I '62 

1*1' 

FL  OR  I  DA 

2^63 

'  APPALACHICOLA  U 

0 

63 

10* 

2  58 

48B 

'12 

495 

465 

I  qB 

49 

e 

2990 

OAVTONA  BEACH 

12 

t  R  1 

17T 

310 

SjT 

'S3 

5S4 

478 

212 

1'  1 

41 

3 1  80 

2'l' 

PORT  MVERS 

J 

20' 

1  ?■ 

479 

'20 

52 1 

3q9 

293 

1^6 

8B 

3369 

sni 

JACKSOWV  I  LLE 

I 

10  ' 

11' 

2  55 

499 

999 

5'1 

462 

68 

13 

27j7 

2996 

KEY  WEST 

101 

360 

>Ti 

446 

',U 

jgo 

967 

956 

il' 

295 

4»44 

4«68 

LAKELAND  U 

2 

I* 

222 
3l8 

220 

362 

598 

991 

527 

529 

246 

l5o 

44 

3*21 

3298 

MIAMI 

97 

299 

3"  1 

90' 

987 

974 

549 

364 

264 

l9l 

42o2 

4036 

HRLANOn 

]!' 

192 

iBz 

324 

934 

'37 

921 

536 

257 

IB9 

62 

3344 

322* 

pensachla 

75 

11® 

91' 

931 

484  ' 

462 

11* 

50 

13 

2670 

2»?9 

TALLAHASSEE 

_ 

87 

12* 

24^ 

499 

9)6 

494 

42" 

73 

46 

7 

2496 

2963 

tahpa 

9 

9  1  8 

364 

967 

999 

969 

526 

296 

139 

36 

3493 

336(> 

WEST  PaL*^  BE&C" 

62 

\Ij 

3q8 

376 

493 

9ll 

94B 

484 

329 

253 

l59 

3^91 

]786 

GEORGIA 

ATHENS 

0 

0 

6 

74 

21» 

924 

417 

292 

24 

9 

I 

l973 

ATLANTA 

0 

0 

3 

51 

Ifl 

4J6 

403 

266 

IT 

1 

0 

l''39 

l98' 

AUGUSTA 

0 

0 

J3 

77 

2»0 

461 

959 

465 

355 

34 

27 

3 

2297 

;'99 

COLUMBUS 

0 

0 

36 

135 

302 

902 

»oo 

912 

400 

49 

20 

6 

2980 

2143 

HACON 

0 

0 

3« 

12' 

296 

920 

973 

912 

397 

40 

18 

4 

2'21 

2294 

ROME 

0 

0 

12 

75 

l«0 

396 

'2' 

4«1 

»05 

l9 

3 

3 

2012 

I6i9 

1AVANNAH 

0 

1 

7l 

130 

2«« 

917 

974 

908 

421 

74 

98 

3 

2»43 

2»l' 
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MONTHLY  AND  SEASONAL  COOLING  DEGREE  DAYS 

(Bu«  «S'F) 


8tlt«  u4  StttlOB 

Jan. 

Feb. 

Mar. 

Apr. 

Hay 

Juoa 

July 

Aug, 

Sept. 

Oct. 

Nov. 

Dec . 

Total 
Season 

Normals 
Jan.-  Dec. 

HShA  1  ! 
WHO 

?60 

260 

264 

281 

307 

343 

379 

419 

382 

374 

3I2 

274 

3871 

HONOLULU 

?76 

305 

JJ5 

344 

396 

441 

498 

9*1 

905 

907 

417 

320 

49o9 

KtHULUI 

216 

24A 

29o 

343 

352 

*09 

476 

446 

440 

366 

283 

4170 

LIHUE 

255 

224 

268 

273 

326 

357 

430 

469 

496 

490 

376 

269 

4173 

3n' 

IDAHO 

259 

BOISf 

0 

0 

0 

20 

10 

170 

306 

5i 

0 

0 

a 

'22 

7l4 

0 

0 

0 

34 

10 

234 

279 

410 

49 

0 

0 

0 

1012 

6J7 

POCSTELLO 

0 

0 

0 

0 

1 

129 

190 

164 

35 

0 

0 

0 

9l9 

♦JT 

ILLINOIS 
CilRH  V 

0 

0 

6 

10' 

326 

438 

979 

♦  ♦l 

29o 

1* 

9 

0 

2202 

I'o* 

PHIC»On  0  HARE 

0 

0 

0 

3' 

I'l 

178 

395 

229 

76 

0 

0 

0 

110' 

66* 

rHTC'On  MIDWAY 

0 

0 

0 

3» 

244 

201 

424 

229 

83 

0 

2 

0 

l2l» 

'2' 

"OLINE 

0 

0 

0 

44 

l»2 

173 

397 

199 

73 

0 

0 

0 

1668 

893 

KEORIA 

0 

0 

0 

42 

176 

179 

416 

209 

88 

0 

0 

0 

lUO 

96' 

0 

0 

0 

31 

1«0 

120 

330 

138 

48 

0 

0 

0 

B47 

•fl* 

SPKINOFIELD 

0 

0 

0 

76 

238 

217 

492 

Z>1 

134 

0 

1 

0 

1369 

111* 

INDIANA 

EVANSVKLE 

0 

0 

9 

61 

299 

323 

901 

376 

232 

6 

16 

0 

1T79 

1364 

•OKT  H4YNE 

0 

0 

D 

41 

1 77 

192 

393 

1'7 

108 

0 

0 

0 

1018 

748 

INOIANfiPDtIS 

0 

0 

3 

45 

226 

212 

410 

286 

175 

0 

6 

0 

1369 

974 

!!0UTH  BENQ 

0 

0 

n 

47 

206 

137 

399 

173 

74 

0 

2 

0 

♦94 

699 

lOMA 
9URI.INBT0N 

0 

0 

0 

49 

167 

184 

492 

I8S 

69 

0 

0 

8 

1129 

994 

DES  MOINES 

0 

0 

0 

48 

172 

298 

'09 

232 

86 

I 

0 

0 

1342 

'2' 

nUBUOUF 

8 

0 

0 

26 

103 

126 

302 

98 

30 

0 

0 

0 

689 

606 

5inu«  CITY 

0 

0 

0 

21 

102 

186 

346 

152 

99 

0 

0 

0 

862 

9J2 

WATERinO 

0 

0 

0 

9 

107 

149 

297 

»2 

23 

0 

0 

0 

673 

679 

KANSAS 

9i8 

1'02 

coNCnRris 

0 

0 

0 

14 

113 

304 

2'0 

143 

4 

0 

9 

1976 

nOOOE  CITY 

0 

0 

2 

23 

132 

441 

6q4 

396 

231 

29 

0 

3 

1894 

l*U 

(JOnOLANO 

Q 

ft 

7 

9 

206 

360 

199 

106 

0 

0 

0 

887 

929 

TOPEKA 

0 

0 

0 

40 

176 

311 

493 

>6o 

209 

lA 

0 

0 

l963 

IJ6I 

WICHITA 

0 

0 

3 

l' 

1'2 

404 

981 

404 

294 

24 

0 

0 

1841 

1673 

KENTUCKY 

COVINGTON 

0 

0 

T 

22 

171 

IJJ 

407 

2»9 

181 

4 

9 

0 

1134 

1080 

LE«INOTDN 

0 

0 

u 

92 

206 

241 

♦2? 

337 

232 

8 

23 

0 

1'32 

1197 

LOUISVILLE 

0 

14 

90 

234 

281 

479 

396 

238 

9 

20 

0 

I'lT 

116> 

tnUISIANA 

ALfX'NrBIA 

0 

5 

58 

US 

367 

934 

6d9 

932 

499 

2''7l 

298? 

BATON  POUGE 

0 

A 

77 

in 

337 

939 

973 

913 

447 

121 

42 

11 

LAKE  CHARLES 

0 

If 

49 

11" 

343 

499 

939 

914 

496 

167 

48 

13 

2790 

NEW  ORLEANS 

0 

10 

123 

149 

349 

928 

993 

932 

463 

151 

96 

I' 

2962 

2'o* 

SHREVEPDRT 

0 

7 

jB 

69 

289 

443 

980 

479 

4l9 

ll9 

12 

9 

2494 

2836 

MAINE 

12» 

CARIBOU 

0 

0 

0 

0 

92 

24 

69 

77 

1 

0 

0 

9 

123 

PORTLAND 

0 

0 

0 

1 

32 

12 

1J5 

109 

19 

0 

0 

0 

I08 

292 

MARYLAND 

Uo' 

baltimpre 

0 

0 

10 

37 

124 

2J7 

439 

401 

129 

7 

10 

9 

1474 

MASSACHUSETTS 

•  97 

BLUE  HILL  DBS  R 

0 

0 

4 

4 

48 

60 

218 

204 

49 

0 

0 

0 

983 

BOSTON 

0 

0 

1 

13 

''2 

124 

3i* 

272 

79 

6 

0 

0 

897 

661 

WORCPSTER 

0 

0 

2 

4 

37 

44 

199 

190 

32 

0 

0 

9 

424 

387 

MICHIGAN 

ALPENA 

0 

0 

0 

0 

36 

J9 

125 

48 

9 

0 

0 

0 

197 

2o8 

DETROIT 

0 

0 

1 

32 

137 

197 

382 

236 

106 

0 

0 

0 

1093 

743 

DETROIT  METRO 

Q 

0 

29 

108 

107 

341 

l98 

94 

0 

0 

0 

879 

694 

HINT 

0 

0 

0 

u 

86 

70 

286 

140 

62 

0 

0 

9 

696 

438 

r.RAND  RAPIDS 

0 

0 

0 

1» 

137 

89 

286 

1*3 

44 

0 

0 

9 

Tl4 

979 

HDUOHTrN  LAKE 

0 

0 

0 

0 

61 

46 

192 

90 

9 

0 

0 

9 

394 

190 

LANSING 

0 

0 

0 

1» 

124 

76 

282 

162 

96 

0 

0 

9 

7i9 

939 

MARSUETTE  U 

0 

0 

0 

0 

44 

24 

126 

95 

0 

0 

0 

9 

119 

i^i 

MUSKEGON 

0 

0 

0 

4 

9» 

42 

2»7 

114 

28 

0 

0 

0 

910 

46* 

SAULT  STE  marie 

0 

0 

|9 

9 

49 

13 

Q 

0 

0 

0 

86 

11* 

MINNESOTA 

OULUTH 

0 

0 

0 

0 

12 

24 

80 

6 

0 

0 

0 

0 

122 

176 

INTERNATIONAL  PALLS 

0 

Q 

0 

0 

69 

26 

92 

4 

0 

0 

9 

187 

176 

MINNFAPOLIS 

0 

0 

0 

12 

149 

U» 

3lO 

76 

19 

0 

0 

9 

691 

989 

BOCHESTER 

0 

0 

0 

l« 

83 

98 

295 

68 

26 

0 

0 

8 

948 

474 

ST  CLOUD 

0 

0 

0 

9 

lOl 

79 

199 

44 

6 

0 

0 

9 

428 

426 

MISSISSIPPI 

JACKSON 

0 

3 

3» 

89 

391 

908 

5J5 

934 

*09 

47 

16 

4 

2935 

2>2l 

MERIDIAN 

0 

0 

23 

90 

290 

»17 

984 

9'4 

433 

99 

24 

4 

2498 

2231 

MISSOURI 

1269 

COLUMBIA  REGIONAL 

0 

0 

0 

1» 

140 

261 

490 

»77 

177 

4 

0 

9 

1»23 

KANSAS  CITY 

0 

0 

0 

3» 

194 

2»l 

463 

298 

147 

11 

0 

9 

1*03 

1*20 

ST  JOSEPH 

0 

0 

0 

36 

19» 

319 

493 

292 

l»6 

7 

0 

9 

l*l» 

l33* 

ST  LOUIS 

0 

0 

2 

69 

291 

302 

9o9 

}6o 

l«0 

4 

0 

0 

l667 

1*79 

SPR INGE lELO 

0 

0 

n 

1" 

1*1 

3)2 

479 

449 

138 

15 

0 

9 

l692 

1382 

MONTANA 

BILLINGS 

0 

0 

a 

0 

7 

160 

242 

102 

34 

0 

0 

9 

949 

»98 

GLASGOW 

0 

0 

0 

1 

94 

89 

166 

29 

6 

0 

0 

9 

321 

438 

GREAT  PALLS 

0 

0 

0 

0 

0 

86 

IJ9 

48 

20 

0 

0 

0 

199 

339 

HAVRE 

0 

0 

0 

0 

4 

103 

188 

62 

14 

0 

0 

9 

371 

399 

HELENA 

0 

0 

0 

0 

0 

97 

101 

94 

13 

0 

0 

9 

229 

296 

kalispell 

0 

0 

0 

2 

0 

17 

48 

62 

0 

0 

0 

9 

129 

Jl^ 

MILES  CITY 

0 

0 

0 

8 

66 

192 

296 

90 

33 

0 

0 

9 

685 

'92 

MISSOULA 

0 

0 

0 

0 

1 

36 

92 

163 

3 

0 

0 

9 

295 

188 
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MONTHLY  AND  SEASONAL  COOLING  DEGREE  DAYS 


(Bass  65*  r) 


State  and  Station 

Jan. 

Feb. 

Uar. 

Apr. 

Hay 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec . 

Tot  al 
for 
Seaaoo 

Norfflals 
Jan.-  Dec. 

NFBRASKl 

GIttND  IS|,1N|3 

0 

0 

0 

2» 

•  9 

268 

*>7 

21* 

77 

0 

0 

0 

1109 

1036 

0 

0 

0 

l» 

12* 

269 

901 

2»1 

»1 

0 

0 

0 

1290 

1 148 

NOAFnLK 

0 

0 

0 

30 

lOl 

241 

*19 

IT* 

73 

0 

929 

NORTH  PLATTE 

0 

0 

0 

2 

26 

174 

309 

1*9 

64 

0 

^ 

T20 

Bo2 

OHiHi 

0 

0 

0 

49 

179 

2*6 

*34 

189 

109 

0 

0 

3 

1 198 

1173 

nniMi  (Ndkth)  msfq 

76 

0 

0 

3 

949 

SCOTTSKIUFF 

0 

0 

0 

6 

45 

294 

396 

194 

90 

0 

0 

3 

949 

666 

V4Lf "TINE 

0 

0 

0 

1 

46 

209 

307 

116 

97 

0 

0 

3 

T32 

736 

NEVADA 

ELKO 

0 

0 

0 

0 

3 

192 

216 

48 

0 

0 

5 

636 

342 

0 

0 

0 

0 

0 

2* 

86 

74 

1* 

0 

0 

9 

196 

2oT 

LA?  VfcCAS 

0 

0 

0 

161 

1»' 

694 

■"l 

476 

210 

3 

3 

3332 

2'** 

RENO 

0 

0 

0 

0 

6 

1*1 

19* 

167 

32 

0 

0 

0 

900 

'2' 

UINN'MUCC A 

0 

0 

0 

0 

4 

168 

297 

269 

27 

0 

0 

3 

T41 

*0T 

NEH  HAMPSHIRE 

CONCORD 

0 

0 

0 

9 

J7 

6* 

168 

196 

36 

0 

0 

3 

48" 

3*9 

MT   WASHINGTON  QBS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NEM  JERSEY 

atlAnTtC  CITr 

0 

Q 

2 

5  J 

120 

329 

329 

166 

7 

2 

5 

1018 

66* 

ATLANTIC   CITV  U 

0 

0 

0 

» 

37 

109 

32* 

399 

200 

10 

0 

0 

IO3T 

839 

0 

0 

6 

I' 

111 

I'l 

*1* 

32  1 

146 

1 

0 

3 

l2o' 

102* 

TRENTON  U 

0 

c 

10 

1' 

102 

187 

38(1 

312 

1*9 

2 

3 

0 

1163 

968 

NEM  HEXICO 

ALBUQUERQUE 

Q 

0 

44 

324 

427 

392 

1*1 

7 

3 

1339 

l3l6 

CLAYTON 

0 

0 

0 

0 

It 

2*1 

362 

296 

130 

3 

0 

3 

986 

767 

ROSMELL 

0 

0 

0 

3« 

26« 

909 

602 

964 

408 

46 

0 

3 

2*2' 

i960 

NEM  YORK 

ALtANY 

0 

0 

0 

a 

66 

79 

222 

1*6 

93 

0 

0 

3 

9T4 

976 

R INChAHTON 

0 

0 

3 

i» 

96 

39 

174 

119 

33 

0 

0 

3 

♦  3* 

369 

eu^^ALn 

0 

0 

0 

X2 

6t 

78 

228 

1*2 

49 

0 

1 

3 

974 

*3T 

NEU  VQRK  U 

Q 

3 

22 

110 

189 

*4? 

338 

199 

0 

3 

1263 

1068 

NEW   VDftK  KENNEDY 

Q 

9 

9 1 

11* 

321 

268 

127 

0 

3 

886 

661 

NEW   YORK    L^  GUAROIA 

0 

JO 

93 

166 

387 

311 

130 

0 

3 

IO97 

1048 

ROCHESTER 

0 

3 

16 

So 

88 

260 

164 

90 

0 

3 

662 

931 

SYRACUSE 

0 

\ 

12 

7; 

47 

202 

138 

49 

0 

0 

3 

920 

991 

NORTH  CAROLINA 

672 

&SHEVKLE 

0 

0 

0 

2 

99 

173 

340 

2T9 

1*6 

7 

1 

0 

IOqT 

CAPE  HATTERAS  R 

0 

1 

10 

6« 

l'" 

299 

499 

*93 

374 

97 

3* 

6 

1»9« 

l990 

CHARLOTTE 

0 

2 

0 

SO 

I'l 

319 

949 

469 

294 

27 

20 

3 

l'l3 

1 996 

GREENSBORO 

0 

2 

I 

JO 

ITS 

2^9 

*83 

»17 

21* 

9 

10 

3 

1636 

1341 

R  ALE  1 Ch 

0 

2 

4 

68 

1*2 

272 

*1* 

2*9 

29 

l9 

3 

I'oi 

l394 

H ILHINCTON 

0 

4 

28 

11* 

294 

387 

999 

*87 

39l 

96 

93 

3 

2910 

1»6* 

NORTH  DAKOTA 

B I SHARCK 

} 

70 

72 

166 

29 

3 

367 

487 

FARGO 

0 

0 

0 

6 

129 

86 

239 

23 

8 

0 

0 

0 

487 

♦73 

WILL  tSTON 

0 

Q 

0 

0 

74 

96 

20* 

30 

6 

0 

0 

3 

*10 

*22 

OHIO 

634 

AKRON 

0 

0 

9 

io 

131 

U» 

91* 

223 

71 

0 

0 

0 

892 

C INC INNATI  ABBE  08 

0 

0 

10 

*8 

205 

l9o 

4*7 

308 

202 

6 

0 

1*22 

1 188 

CLEVELAND 

0 

0 

4 

22 

74 

73 

262 

1'9 

84 

0 

9 

3 

TflS 

6l3 

COLUMBUS 

0 

0 

8 

2. 

I'l 

1*8 

39* 

2*2 

139 

a 

7 

3 

1073 

8(,9 

flAYTON  U 

0 

0 

4 

36 

lie 

167 

393 

299 

193 

0 

3 

0 

1199 

»36 

HAN$F If LO 

0 

0 

0 

1' 

B4 

72 

190 

96 

0 

1 

3 

TOLEDO 

0 

0 

0 

3T 

»S 

99 

309 

167 

77 

0 

0 

3 

78* 

6»9 

YQUNGSTOWN 

0 

0 

4 

2« 

*0 

86 

2*6 

ITl 

89 

0 

4 

3 

7o9 

9l« 

OKLAHOMA 

1876 

OKLAHOMA  CITY 

I 

8 

3? 

I'O 

449 

969 

49 1 

399 

49 

2 

3 

2163 

TULSA 

0 

6 

84 

248 

486 

6j9 

929 

327 

36 

0 

3 

233* 

l»*» 

OREGON 

ASTQR lA 

0 

0 

0 

0 

0 

0 

0 

18 

0 

0 

0 

3 

18 

13 

BURNS  U 

0 

0 

0 

0 

1 

87 

120 

214 

27 

0 

0 

0 

♦  91 

289 

tUfiENE 

0 

0 

0 

0 

10 

92 

IT7 

12 

0 

0 

0 

291 

239 

HEOFQRn 

0 

2 

2 

169 

239 

392 

77 

0 

0 

8 

637 

962 

^ENDtf TON 

1 6 

3 

192 

190 

3*8 

1 6 

0 

3 

729 

636 

PQRTLANQ 

^ 

0 

42 

90 

233 

3 

379 

300 

8  ALG*^ 

19 

90 

187 

^9 

0 

0 

3 

261 

232 

SEXTON  SUMMIT  R 

- 

- 

18 

90 

212 

1 1 

0 

0 

3 

291 

I3T 

499 

«7* 

*74 

9011 

GUAM  TAGUAC  R 

401 

40' 

4)8 

428 

442 

439 

42* 

9084 

JOHNSTPN 

384 

373 

359 

436 

*89 

920 

496 

926 

443 

419 

92*1 

9086 

KOROR  R 

516 

«60 

if 

»30 

J  63 

932 

90' 

909 

92* 

991 

990 

991 

6320 

6O06 

KWA J ALF  I  S 

50T 

»f 

»1» 

926 

918 

926 

964 

999 

947 

937 

94' 

6371 

6164 

MAJURQ 

47B 

464 

479 

476 

499 

90l 

910 

928 

906 

492 

90T 

9990 

99o^ 

PAGO  PAGD 

'31 

9  1  6 

48T 

4  94 

474 

**9 

449 

411 

472 

460 

93T 

9743 

9329 

PQNAPE  R 

496 

9l  8 

90* 

9o7 

922 

499 

909 

*9o 

929 

6 1 13 

9632 

TRUK  MHEn  ISLAr^O 

4Tt 

3  JO 

9j7 

934 

931 

92' 

929 

9o8 

936 

♦  'l 

943 

62l' 

9868 

WAKE 

]4  ^ 

366 

]a4 

4l>4 

92* 

960 

934 

941 

902 

497 

j9» 

9491 

9*99 

VAP  R 

47* 

440 

916 

52> 

9n8 

4«0 

478 

493 

466 

912 

493 

496 

9894 

99i6 

PENNSYLVANIA 

77? 

allenTown 

0 

0 

« 

l» 

99 

199 

331 

263 

119 

1 

9 

3 

ERtI 

0 

0 

2 

• 

92 

42 

179 

121 

44 

0 

1 

0 

*90 

373 

HARRtSBURG 

0 

0 

4 

1' 

99 

147 

347 

2»7 

1*0 

1 

3 

3 

1393 

1029 

PHILADELPHIA 

0 

0 

10 

32 

10* 

190 

*02 

»99 

1T9 

3 

6 

3 

I23T 

Uo* 

PITTSBURGH 

0 

0 

] 

1» 

8> 

79 

231 

1*1 

72 

0 

4 

3 

623 

647 

5CRANTPN 

0 

0 

2 

1> 

97 

62 

20< 

l»2 

99 

0 

2 

3 

969 

608 

WILLIA-SPQRT 

0 

0 

0 

1» 

»1 

106 

262 

2*1 

11» 

0 

9 

9 

862 

6*8 

RHODE  ISLAND 

197 

3}9 

BLOCK  ISLAND 

0 

0 

0 

0 

3 

39 

l»3 

69 

0 

0 

3 

*91 

PRQVIOPNCE 

0 

0 

0 

9 

6> 

108 

299 

260 

89 

0 

0 

0 

«21 

932 
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MONTHLY  AND  SEASONAL  COOLING  DEGREE  DAYS 

(B*s«  65'F) 


State  tad  St at  loo 

Jan. 

Feb. 

M*r. 

Apr . 

Nay 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 
for 
Season 

Normals 
Jan.-  Dec. 

snuTH  c'ROLiN' 

5B8 

CH4HLESTDN 

0 

1 

54 

107 

263 

49J 

918 

417 

71 

71 

1 

298* 

2078 

0 

I 

S2 

1S2 

314 

516 

6J4 

J*l 

»70 

79 

46 

0 

2795 

2W* 

3 

J  3 

110 

257 

407 

549 

*29 

318 

29 

29 

0 

2180 

GRNVLLF.SPRTUBRG 

0 

0 

1 

46 

226 

383 

328 

431 

289 

34 

20 

5 

l958 

I'Tl 

SOUTH  O'KUTA 

0 

0 

0 

9 

«5 

109 

291 

67 

19 

0 

0 

0 

580 

566 

HUKON 

0 

0 

0 

14 

79 

176 

369 

113 

44 

0 

0 

5 

799 

Til 

RAPID  CITY 

0 

0 

0 

0 

If 

143 

2  70 

85 

51 

0 

0 

0 

57* 

*6l 

FALLS 

0 

0 

0 

11 

lOl 

197 

382 

123 

40 

0 

0 

9 

85* 

n9 

TFNNESSEE 

BBtSTOL 

0 

0 

1 

23 

124 

374 

309 

163 

2 

B 

0 

I2l7 

lloT 

f HATTANODO' 

0 

0 

9 

60 

194 

384 

578 

532 

320 

15 

3 

0 

2095 

1*J6 

KN0«VILL6 

0 

5 

1* 

57 

IBS 

317 

483 

4*0 

283 

14 

10 

0 

1811 

1969 

MEHPHI? 

0 

0 

23 

123 

362 

516 

6l9 

S»l 

426 

41 

20 

6 

2*81 

2029 

NA5HV1LI.E 

0 

0 

U 

74 

253 

371 

5»1 

458 

281 

13 

4 

0 

2008 

l6»4 

IIAK  airOE 

0 

0 

3 

4 

109 

2*1 

387 

324 

177 

4 

0 

1296 

ll67 

TEXAS 

ABILENE 

0 

« 

13 

17 

267 

496 

590 

979 

534 

122 

7 

1 

2*10 

2*66 

AHARILLD 

0 

0 

0 

If) 

lOO 

399 

*93 

389 

287 

22 

0 

0 

ITOO 

1*11 

AUSTIN 

0 

7 

38 

90 

324 

'2» 

6J9 

681 

572 

227 

♦0 

7 

1141 

29o8 

BROWNSVILLE 

u 

«4 

17* 

272 

476 

535 

6;5 

658 

585 

3B4 

1^7 

88 

4023 

I'T* 

coKPus  Christ: 

« 

l8 

10* 

20* 

4S5 

5*5 

616 

677 

621 

942 

116 

Tl 

1''75 

1*74 

HALL'S  FT  WORTH 

0 

0 

7 

94 

3'! 

581 

695 

626 

505 

112 

6 

i 

10l7 

2967 

OEL  "1" 

0 

7 

63 

121 

3J4 

543 

64' 

733 

630 

239 

14 

6 

3359 

3163 

fL  P»Sn 

0 

0 

n 

39 

1«6 

500 

5*0 

552 

380 

43 

0 

5 

2240 

2098 

SALVESTDN 

0 

« 

21 

160 

350 

48B 

353 

959 

499 

254 

79 

21 

2»eo 

100* 

HQUSTD^1  INTeHCON 

0 

5 

4A 

91 

302 

4B7 

5*7 

965 

456 

l73 

58 

21 

2''51 

2889 

1  1  IB  unr  u 

0 

l' 

221 

435 

482 

455 

379 

0 

202^ 

I  "4  ' 

HiriLSNr' 

0 

0 

9 

21 

359 

522 

5B4 

636 

»ie 

112 

1 

9 

2+64 

2290 

PORT  ARTHUR 

0 

62 

125 

3'1 

562 

627 

621 

591 

235 

82 

28 

3288 

23*8 

5AN  ANGELO 

0 

6 

I* 

53 

333 

523 

»21 

662 

962 

I'l 

17 

1 

2^02 

SAN  ANTONIO 

j  2 

9b 

502 

620 

61B 

525 

38 

5 

2990 

{994 

VICTORIA 

6 

74 

144 

376 

'i' 

599 

625 

"1 

299 

89 

V 

3283 

11*0 

WACQ 

0 

7 

20 

94 

366 

59j 

754 

7,9 

628 

3* 

11 

3*92 

2'63 

WICHITA  FALLS 

^ 

34 

2  54 

537 

692 

9*0 

502 

'bb 

] 

2644 

2*11 

UTAH 

HILFORn 

0 

0 

0 

0 

2 

131 

273 

249 

67 

0 

0 

9 

722 

688 

SALT  LAKE  CITY 

0 

0 

0 

12 

2 

25* 

389 

328 

123 

0 

0 

0 

1108 

9^7 

VERHONT 

HUH  L  I  ™"  '  Uri 

° 

0 

0 

75 

174 

138 

27 

0 

0 

0 

5o7 

196 

VIReiMiA 

LYNCHBURG 

0 

0 

5 

38 

12» 

184 

*2* 

149 

167 

9 

8 

9 

Hl3 

lloo 

NORFOLK 

0 

4 

I* 

66 

145 

289 

»l' 

502 

347 

2* 

22 

9 

l930 

1*41 

R ICHHONO 

0 

0 

22 

66 

1*8 

258 

»;3 

467 

289 

2* 

27 

9 

1*1* 

l'3» 

ROANOKF 

0 

0 

7 

28 

158 

21* 

*6l 

400 

185 

4 

7 

9 

1464 

1010 

WALLOPS  ISLAND 

0 

0 

0 

26 

63 

lT5 

♦  16 

392 

228 

l» 

0 

9 

111' 

Ho' 

WASHINGTON 

OL  Y  MP  I A 

0 

0 

0 

1* 

7 

1 

0 

0 

0 

109 

lol 

OUIILAYUTE 

0 

0 

0 

0 

0 

I 

1 

13 

0 

0 

0 

0 

17 

8 

SEATTLE 

0 

0 

0 

0 

0 

6 

24 

1*4 

1 

0 

0 

0 

175 

163 

SEATTLF»TACOMA 

0 

1  %n 
l'" 

0 

232 

1  99 

SPOKANE 

0 

0 

0 

IB 

2 

72 

126 

294 

0 

0 

0 

9 

472 

368 

STAMPEDE  PASS  R 

0 

0 

0 

2 

0 

5 

6 

88 

0 

0 

0 

5 

101 

1' 

WALLA  uALLA  U 

0 

0 

0 

26 

4 

222 

298 

419 

92 

0 

0 

0 

»77 

862 

YAKIMA 

0 

0 

0 

J 

0 

IJS 

198 

319 

4 

0 

0 

9 

619 

♦  79 

WEST  INDIES 

SAN    JUAN  P,R, 

360 

*  I' 

46» 

499 

51* 

491 

502 

497 

532 

*69 

492 

5970 

4  62 

WEST  VIRGINIA 

BECKLEV 

0 

0 

I 

11 

SB 

60 

22' 

169 

77 

0 

2 

S 

607 

490 

CHARLESTON 

0 

0 

19 

50 

148 

165 

373 

277 

180 

4 

12 

0 

122' 

109' 

PLKINS 

0 

0 

I 

6 

26 

55 

160 

1*2 

91 

0 

4 

0 

465 

389 

huntington 

2  3 

173 

l73 

*27 

136 

l373 

1 098 

PARKERSBURG  U 

8 

0 

12 

36 

16J 

156 

371 

286 

178 

5 

8 

9 

I2l» 

1045 

WISCONSIN 

GREEN  RAY 

0 

0 

0 

5 

87 

81 

269 

87 

5 

0 

0 

0 

534 

386 

LA  CROSSE 

0 

0 

0 

41 

145 

132 

32' 

100 

33 

0 

0 

9 

776 

6»9 

MAOISON 

0 

0 

0 

2» 

123 

99 

278 

8B 

10 

0 

0 

9 

»22 

*60 

MILWAUKEE 

0 

0 

0 

12 

6S 

81 

26* 

122 

20 

0 

0 

9 

564 

♦90 

WYOMING 

CASPER 

0 

0 

0 

0 

0 

150 

218 

92 

31 

0 

0 

9 

»91 

*»8 

CHEYENNE 

0 

0 

0 

0 

0 

59 

126 

38 

29 

0 

0 

9 

292 

LANOER 

0 

0 

0 

0 

0 

12* 

185 

67 

34 

0 

0 

S 

410 

1«1 

SHERIDAN 

0 

0 

0 

0 

3 

73 

176 

48 

16 

0 

0 

9 

ll» 

»♦» 

-  16 


STORM  SUMMARY 


DECEMBER  1977 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

©HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

ICE  STORMS 

«  ALL  OTHER 

STATE 

cr 

</) 
I 
1- 
< 

o 

UJ 

O 

I 
< 

Q 

1/1 

tOAMAGE 

I 
< 

Q 

in 

t DAMAGE 

I 
< 

UJ 

O 

tOAMAGE 

(/I 
I 

< 

UJ 

O 

tOAMAGE 

1 DAMAGE 

LO 
I 

< 

UJ 

o 

1  DAMAGE 

03 

2 
D 
Z 

I/) 
> 
< 

Q 

UJ 

E 

D 
Z 

< 
Q 

s 

Z 

a.> 
a  UJ 

V) 

a. 

O 
(r 
<J 

a. 

Z 

CL> 

OH 

Q.  UJ 

tn 
a. 
O 
a: 
o 

E 
z 

(tq: 

Q.  UJ 

a. 

c 
cc 
o 

a. 
r> 
z 

ii.> 
a.  UJ 

to 
a. 
O 
ac 
u 

I 
< 

Q 

a. 

Z) 

z 

a.> 

o>- 

a.CL 
auj 

tn 
a. 
O 
a: 
a 

IT 
D 
Z 

a  > 

a  uj 

cn 
o 

EE 
U 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

1 

1 

4 

4 

2 
7 

2 

4 

5 

4 
7 

7 

1 

3 

7 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

3 

3 

1 

10 

6 

3 

6 
3 
4 

4 

3 

Hawaii 
Idaho 
I lllnois 
I nd  iana 
Iowa 

• 

1 

5 

3 

Kansas 

Kentucky 

Louisiana 

Maryland  &  DC 
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1 
1 

1 
1 

1 

4 

3 

3 
1 

5 
4 

6 

3 

4 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

4 

2 

9 

6 

■> 

5 

5 

5 
3 

? 

1 

1 

3 

4 

7 

Montana 

Nebraska 

Nevada 

New  Hampshire 
New  Jersey 

• 

New  Mexico 
New  York 
North  Carolina 
Nbrth  Dakota 
Ohio 

1 

5 

3 

4 

3 

1 
4 

13 

5 
5 

5 
7 

1 

5 
5 

Oklahoma 

Oregon 

Pacific 

Puerto  Rico 

• 

? 

5 

2 

4 

? 

? 

3 

6 

? 

3 

? 

7 

6 

'  ? 
5 

C 

Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

5 

3 
4 

1 

2 
2 

1 

8 

5 
41 

6 

5 
7 

3 
6 

11 

3 
5 

1 

4 

Utah 
Vermont 
Virginia 
Virgin  Islands 
Washington 

« 

1 

1 

4 

3 
5 

4 

? 

4 

1 

3 

6 

West  Virginia 

Wisconsin 

Wyoming 

4 

1 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 

DECEMBER  1977 


Herbert  J.  Thompson,  Office  of  Hydrology 


The  most  serious  flooding  during  the  month  occurred 
in  western  Washington  with  record  stages  on  some 
streams  and  losses  estimated  at  nearly  $40  million 
with  four  flood  related  deaths.     Severe  flooding  also 
occurred  in  the  Wabash  Basin  in  Indiana  where  losses 
were  estimated  at  nearly  $5  million.  Significant 


flooding  occurred  in  Louisiana  and  in  the  Great  Lakes 
Drainage  in  Ohio.     Moderate  flooding  was  reported  in 
western  Oregon,  New  Jersey,  and  Mississippi.  Minor 
flooding  was  reported  from  several  areas  and  was 
caused  by  ice  jams  in  northern  portions  of  the  coun- 
try . 


FLOOD  EVENT 


Preliminary  Estimate 
Lives        of  Property  Damage 
Lost  (thousands  of  dollars) 


GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 


A  record  stage  occurred  on  the  Raisin  River  on  the  27th  at  Monroe 
City,  MI,  due  to  an  ice  jam  below  the  gage.     Although  the  crest 
was  more  than  3  feet  over  flood  stage,  flooding  from  backwater  was 
quite  localized  and  no  serious  damage  was  reported. 

Heavy  snow  cover  developed  over  the  Lake  Erie  drainage  in  Indiana 
and  Ohio  the  week  of  the  Ath-llth  with  water  contents  of  1  to 
over  2  inches.     This  was  followed  by  rapid  warming  and  rainfall 
of  0.5  to  2  inches,  which  caused  extensive  flooding.     The  Cuyahoga 
River  crested  4  feet  over  flood  stage  at  Independence,  OH,  where 
the  peak  discharge  was  reported  by  the  U.S.  Geological  Survey  to 
have  less  than  a  50-year  recurrence  interval.     Moderate  flooding 
of  low-lying  areas  around  Cleveland  caused  evacuations  of  workers 
and  residents.     Flooding  also  occurred  along  the  Chagrin  River  at 
Willoughby  with  a  crest  1  foot  over  flood  stage.     In  the  Maumee 
Basin  the    St.  Marys    River   crested    7  feet  over    flood    stage  at 
Decatur,  IN,  and  the  Maumee  3  feet  over  flood  stage  at  Fort  Wayne. 
Several  homes  were  flooded  at  both  locations. 


N.A. 


N.A. 


Minor  flooding  from  snowmelt  and  up  to  4  inches  of  rain  occurred 
along  several  streams  in  western  New  York.     Streams  affected  in- 
cluded Tonawanda,  Buffalo,  Oatka,  and  Black  Creeks.  Flooding 
from  ice  jams  closed  a  few  roads  in  Lancaster  along  Ellicott 
Creek. 


N.A. 


ATLANTIC  SLOPE  DRAINAGE 

Some  urban  and  basement  flooding  was  reported  in  southern  New  0  N.A. 

England  during  the  month.     The  Housatonic  River  exceeded  flood 

stage  slightly  at  Gaylordsville ,  CT,  on  the  16th.     The  Mohawk 

River  reached  flood  stage  at  Schenectady,  NY,  also  on  the  16th. 

Flooding  was  caused  by  heavy  rain  and  snowmelt,    although  much  of 

the  rain  was  absorbed  by  the  heavy  snow  pack. 

One  or  more  brief  periods  of  minor  to  moderate  flooding  occurred  0  N.A. 

on  streams  in  the  New  Jersey  Coastal  drainage  and  tributaries  of 
the  Delaware  and  upper  Susquehanna  Rivers  in  New  York,  Pennsyl- 
vania, and  New  Jersey  due  to  frequent  rainfall  combined  with  snow 
melt  at  higher  elevations.     The  Millstone  River  crested  nearly  3 
feet  over  flood  stage  on  the  22d.     Other  crests  on  the  Millstone 
and  on  the  Chemung,  Raritan,  and  Assunpink  Rivers,  and  Neshaminy 
and  Brandywine  Creeks  ranged  from  less  than  1  foot  to  nearly  2 
feet  over  flood  stage. 

In  the  Southeast  frequent  rains  during  December  kept  stream  levels  0  N.A. 

high  wiuh  minor  flooding  on  the  Lumber  River  in  North  Carolina,  the 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


DECEMBER  1977 


FLOOD  EVENT 

ATLANTIC  SLOPE  DRAINAGE-Cont '  d 

Little  Pee  Dee  in  South  Carolina  and  the  lower  Savannah  River  in 
Georgia,  where  flooding  began  in  November.     Monthly  precipitation 
totals  ranged  up  to  as  much  as  7  inches  over  portions  of  the  area. 


Preliminary  Estimate 
Lives       of  Property  Damage 
Lost  (thousands  of  dollars) 


EAST  GULF  OF  MEXICO  DRAINAGE 

The  heavy  rains  late  in  November  caused  rather  widespread  minor 
to  moderate  flooding  in  the  Tombigbee  and  Pearl  River  Basins. 
Streams  crested  early  in  December.     Headwater  tributaries  of  the 
Tombigbee,  including  the  East  Fork  and  Noxubee  Rivers  and  Old 
Town  and  Tibbee  Creeks,  reached  1  to  2  feet  over  flood  stage. 
Downstream  on  the  main  Tombigbee  crests  1  to  3.5  feet  over  flood 
stage  occurred  at  Amory,  MS,  Pickensville ,  AL,  and  Coffeeville, 
AL.     In  the  Pearl  River  Basin  minor  flooding  occurred  on  the 
Yockanookany  and  Bogue  Chit to  Rivers  and  crests  of  from  less  than 
1  foot  to  over  4  feet  above  flood  stage  were  reported  on  the  Pearl 
River  except  at  Jackson,  MS,  which  reached  more  than  12  feet  over 
flood  stage. 


N.A. 


UPPER  MISSISSIPPI  BASIN 


Cold  temperatures  early  in  the  month  with  heavy  ice  formation 
followed  by  a  midmonth  thaw  caused  numerous  ice  jams  on  streams 
in  the  basin  with  minor  flooding  from  backwater  on  the  Rock  River 
at  Joslin,  IL,  the  Wapsipinicon  River  at  DeWitt,  lA,  and  the 
Mississippi  River  at  Fort  Ripley,  MN.     Navigation  closed  on  the 
Mississippi  River  at  Saint  Paul  on  the  5th  and  at  Guttenberg,  lA, 
by  the  22d,  leaving  a  record  76  barges  trapped  by  the  ice  for  the 
winter. 


N.A. 


MISSOURI  RIVER  BASIN 

Flooding  of  agricultural  land  along  the  Missouri  and  Yellowstone 
Rivers  in  Montana  resulted  from  ice  jams  with  the  Missouri  reach- 
ing 1.6  feet  over  flood  stage  at  Landusky,  MT. 


N.A. 


OHIO  RIVER  BASIN 

A  combination  of  snowmelt  and  heavy  rains  of  up  to  4  inches  caused 
rises  on  streams  in  the  headwaters  of  the  basin  the  middle  of  the 
month.     While  most  streams  crested  short  of  flood  stage,  minor 
flooding  did  occur  on  the  Clarion  River  at  Cooksburg,  PA,  Conewango 
Creek  at  Russell,  PA,  and  the  Allegheny  River  at  Olean,  NY,  and 
Freeport,  PA. 

Severe  flooding  developed  in  the  Wabash  Basin  the  middle  of  Decem- 
ber.    As  in  other  areas  this  was  caused  by  cold  weather  with 
heavy  snow  accumulation  early  in  the  month  followed  by  warmer 
temperatures  with  rains  of  0.5  to  2  inches  producing  considerable 
runoff  from  snowmelt  and  rain.     From  4  to  8  feet  of  flooding  oc- 
curred on  the  middle  reach  of  the  Wabash  and  the  Little  Wabash 
Rivers  and  4  to  6  feet  of  flooding  on  the  lower  White  River.  The 
Embarrass  River  crested  more  than  5  feet  over  flood  stage  at 
Lawrenceville ,  IL,  while  1  to  3  feet  of  flooding  was  reported  on 
the  Eel  and  East  Fork  of  the  White.     Minor  flooding  occurred  on 
the  Upper  White  River.     Damage  was  primarily  agricultural  with  a 
total  of  346,000  acres  inundated  and  some  unharvested  crops  de- 
stroyed.    Many  low-lying  county  roads  and  some  state  roads  were 


N.A. 


4,907 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


DECEMBER   19 7 7 

Preliminary  Estimate 
Lives        of  Property  Damage 
FLOOD  EVENT  Lost  (thousands  of  dollars) 

OHIO  RIVER  BASIN-Cont'd 

flooded.     Most  serious  damage  occurred  along  the  Wabash  River 
with  137,000  acres  affected  and  losses  of  $1,630,000  and  along 
the  White  River,  where  57,000  acres  were  flooded  with  losses  es- 
timated at  $1,773,000.     Losses  on  other  streams  were:  Little 
Wabash,  11,000  acres,  $108,000;  Embarrass  23,000  acres,  $491,000; 
Eel  River,   19 ,000  acres ,  $294 ,000 ;  and  East  Fork  White  River,  99,000 
acres,  $611,000. 

The  heavy  inflow  from  the  Wabash  River  caused  a  substantial  rise  0  N.A. 

on  the  lower  Ohio  River  with  flood  stage  exceeded  by  about  2  feet 
at  Brookport,  IL,  and  slightly  at  Cairo. 


WHITE  BASIN 

Flooding  continued  from  November  on  the  Cache  River  at  Patterson,  0  N.A. 

AR,  with  a  second  crest  more  than  a  foot  over  flood  stage  on  the 
8th.     Minor  flooding  also  occurred  on  the  White  River  around  Au- 
gusta, AR.     Flooding  at  both  locations  was  primarily  agricultural 
land. 


LOWER  MISSISSIPPI  BASIN 

The  heavy  rains  in  late  November  caused  moderate  flooding  on  0  N.A. 

several  streams  in  the  basin  early  in  the  month.     The  Comite  River 

reached  3  feet  over  flood  stage  at  Comite,  LA,  and  the  Amite  crested 

2  feet  over  flood  stage  at  Denham  Springs,  LA.     In  Mississippi  from 

5  to  nearly  8  feet  of  flooding  occurred  along  the  Big  Black  River 

and  minor  flooding  on  the  Tallahatchee  River  at  Swan  Lake. 


WEST  GULF  OF  MEXICO  DRAINAGE 

Heavy  rains  of  up  to  10  inches  on  November  29-30  over  southern  0  N.A. 

Louisiana  caused  widespread  small  stream  and  urban  flooding.  Sub- 
stantial damage  occurred  around  Bundick  Lake.     Bayou  Nezpique  reached 
nearly  4  feet  over  flood  stage  at  Basille,  LA,  and  the  Calcasieu 
River  3  feet  over  flood  stage  at  Kinder,  LA.     From  2  to  4  feet  of 
flooding  occurred  along  Whisky  Chitto  Creek,  and  the  Mermentau  River 
flooded  shipyards  at  Mermentau  but  no  crest  stages  are  available. 
Minor  flooding  occurred  on  the  West  Fork  Calcasieu  and  Bayou  des 
Cannes . 

Flooding  continued  on  Pine  Island  Bayou  from  November  with  a  second  0  N.A. 

crest  2.3  feet  over  flood  stage  at  Sour  Lake,  TX.     Minor  flooding 
occurred  on  Village  Creek  at  Kountze,  TX. 


GULF  OF  CALIFORNIA  DRAINAGE 

About  an  inch  of  rain  over  the  Las  Vegas,  NV,  metropolitan  area  on  0  N.A. 

the  28th-29th  caused  extensive  local  flooding  of  streets  and  high- 
ways. 


PACIFIC  SLOPE  DRAINAGE 

Heavy  rains  the  middle  of  the  month  over  the  northern  California  0  N.A. 

coastal  drainage  caused  small  stream  flooding  with  some  road  clo- 
sures.    No  flooding  occurred  on  larger  streams  but  warning  stage 
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GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS 


DECEMBER  1977 


FLOOD  EVENT 

PACIFIC  SLOPE  DRAINAGE-Cont 'd 

was  reached  or  exceeded  on  several,  including  the  Smith,  Van 
Duzen,  Klamath,  and  Eel  Rivers. 

Minor  flooding  occurred  along  the  Weiser  River  in  Idaho  on  the 
15th-16th.     This  resulted  from  low  level  snowmelt  caused  by  rains 
of  up  to  2  inches.     Several  hundred  acres  of  farmland  were  flooded, 
and  several  county  roads  were  closed  for  a  day  or  so. 

Two  periods  of  flooding  occurred  in  western  Oregon.     On  the  1st 
and  2d  up  to  8  feet  of  flooding  was  reported  on  north  coastal 
streams  including  the  Nehalem,  Wilson,  and  Siletz  Rivers.  Minor 
flooding  occurred  on  several  Willamette  River  tributaries.  Flood- 
ing developed  again  on  the  13th-14th  with  overflows  of  6  to  9 
feet  along  the  Nehalem,  Wilson,  Nestucca,  Siletz,  Alsea,  and 
Suislaw  Rivers.    In  the  Willamette  Basin  4  to  6  feet  of  flooding 
developed  on  tributaries  in  the  lower  portion  of  the  basin,  in- 
cluding the  Tualatin  and  Clackamus  Rivers  and  Johnson  Creek  and 
3  to  5  feet  of  flooding  occurred  on  the  lower  Willamette  River. 
Crest  stage  reports  are  generally  not  available  for  either  period 
of  flooding. 

Severe  flooding  with  record  stages  on  some  streams  occurred  on  the 
2d-3d  on  both  sides  of  the  Cascades  as  heavy  rains  drenched  west- 
ern Washington.     Amounts  of  over  7  inches  were  reported  in  24 
hours  with  2  to  5  inch  amounts  common.     Record  stages  were  reported 
by  the  U.S.  Geological  Survey  on  the  Nisqually  and  Washougal  Rivers 
and  on  streams  in  the  Cowlitz  Basin.     The  Snoqualmie  River  crested 
5  feet  over  flood  stage  at  Carnation,  less  than  a  foot  below  the 
record  stage.     The  Snohomish  and  Chehalis  Rivers  crested  about  6 
feet  over  flood  stage  at  Snohomish  and  Centralia  respectively. 
Up  to  4  feet  of  flooding  occurred  along  the  Yakima  River.  Some 
minor  flooding  occurred  on  some  of  these  streams  on  the  13th-14th. 


Preliminary  Estimate 
Lives        of  Property  Damage 
Lost  (thousands  of  dollars) 


N.A. 


N.A. 


39,750 


NOTICE 

The  Office  of  Hydrology  is  discontinuing  the 
preparation  of  the  General  Summary  of  National 
Flood  Events  and  Flood  Stage  Data  after  this 
Issue. 
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FLOOD  STAGE  DATA 


(All  dates  in  December  un: 


River  and  stalion 

Flood 

Above  flood  stages 
-dates 

Crest 

stage 

From— 

To- 

Stage 

Date 

GREAT  LAKES  -  ST.  LAWRENCE  DRAINAGE 

ft. 

Ft. 

Lake  Erie 

Raisin  River; 

Monroe  City,  MI 

8.5 

27 

30 

12.1 

27 

St.  Marys: 

Decater,  IN 

15 

23 

22.3 

19 

Maumee: 

Fort  Wayne,  IN 

15 

18 

Cuyahoga : 

Independence,  OH 

16 

U 

U 

Chagrin: 

Willoughby.  OH 

11 

u 

u 

12.03 

13 

Lake  Ontario 

Buffalo  Creek: 

Gardenvllle,  NY 

7 

u 

14 

7.34 

14 

Oatka: 

Garbutt,  NY 

5 

15 

17 

5.8 
6 . 2 

16 
20 

Black: 

Churchville.  NY 

5 

6 . 58 

20 

ATLANTIC  SLOPE  DRAINAGE 

Housatonic: 

Gaylordsville,  CT 

8 

16 

16 

8.4 

16 

Mohawk : 

Schenectady,  NY 

223 

16 

16 

223.0 

16 

Millstone: 

Blackwells  Mills,  NJ 

7 

1 
19 
21 

2 
23 

7.28 
9.86 

1 
22 

Raritan: 

Manville,  NJ 

12 

21 

22 

Bound  Brook,  NJ 

26 

21 

Assunpink: 

Trenton,  NJ 

7 

8. 04 

21 

Neshaminy  Creek: 

Langhome,  PA 

9 

21 

19 
21 

9.77 
9.26 

18 
21 

Brandywine  Creek: 

Downingtown,  PA 

9 

18 

18 

9.72 

18 

Chadds  Ford,  PA 

9 

18 

19 

10.44 

19 

Chemung: 

Chemung,  NY 

12 

15 

16 

13.78 

15 

Lumber : 

Lumberton,  NC 

9 

19 

Jan  4 

9.8 

23 

Little  Pee  Dee: 

Galivants  Ferry,  SO 

31 

Jan  6 

9.3 

Jan  2 

Savannah: 

Clyo,  GA 

1 1 

Nov  20 

21 

12.0 

15 

Old  Town  Creek: 

Tupelo,  MS 

U 

U 

23.2 

3 

East  Fork  Tombigbee: 

Fulton.  MS 

16 

Nov  30 

5 

18.1 

1 

Tibbee  Creek: 

Tibbee,  MS 

23 

Nov  30 

3 

24.4 

1 

Noxubee : 

Macon,  MS 

22 

U 

8 

24.0 

2 

Tombigbee: 

Amory ,  MS 

20 

U 

6 

23.5 

2 
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River  and  station 

Flood 

Above  flood  stages 
—dates 

Crest 

stage 

From— 

To- 

Stage 

Date 

ATLANTIC  SLOPE 

DRAINAGE-Cont'd 

Ft. 

Ft. 

Tombigbee-Continued 

Pickensville ,  AL 

130 

1 

7 

132 

8 

5 

Coffeeville  Lock 

i 

Dam,  AL 

43 

3 

7 

44 

4 

5 

Yockanookany : 

Ofahooa,  MS 

14 

U 

8 

15 

6 

6 

Bogue  Chitto: 

Franklinton,  LA 

11 

Nov 

30 

1 

Ell 

5 

1 

Pearl: 

Edinburg,  MS 

20 

2 

7 

21 

5 

4 

Carthage,  MS 

17 

Nov 

27 

9 

19 

8 

3 

Jackson,  MS 

18 

Nov 

23 

12 

30 

5 

5 

Montlcello,  MS 

19 

Nov 

30 

13 

ff23 

1 

2,3 

Colmnbia,  MS 

17 

2 

7 

17 

6 

5 

Bogalusa,  LA 

15 

Nov 

23 
30 

23 

Jan  3 

A// 19 

(115 

44 
61 

7 

Jan  2 

Pearl  River,  LA 

12 

Nov 

30 

22 

«14 

85 

5 

UPPER  MISSISSIPPI  BASIN 

Uapsipinicon  River: 

De  Witt,  lA 

10 

25 

10 

2 

Rock  River: 

Joslin,  XL 

12 

u 

21 

Mississippi  River: 

Fort  Ripley,  MN 

10 

5 

5 

10 

3 

S 

MISSOURI  RIVER  BASIN 

Missouri  River: 

Landusky,  m  {20 

miles  south) 

25 

15 

26 

56 

OHIO 

BASIN 

Conewango  Creek: 

Russell,  PA 

8 

21 

iV  8 

19 

Clarion: 

Cooksburg,  PA 

1 1 

15 

15 

Allegheny: 

Glean,  NY 

10 

15 

15 

10 

05 

15 

Freeport,  PA  (Lock 

5) 

21 

15 

21 

8 

Eel: 

Bowling  Green,  IN 

17 

14 

18 

6 

Rmharrass : 

Ste.  Marie,  IL 

18 

14 

«19 

9 

Lawrenceville ,  IL 

11 

6 
14 

8 
23 

»12 
16 

5 
4 

19 

East  Fork  White: 

Seymour ,  IN 

14 

14 

19 

16 

5 

15 

Bedford,  IN 

2J 

19 

20 

20 

2 

20 

Williams,  IN 

8 

18 

22 

8 

5 

20 

White; 

Anderson,  IN 

10 

15 

16 

10 

8 

IS 

Noblesville,  IN 

14 

16 

17 

14 

1 

16 

Ravenswood,  IN 

6 

17 

18 

6 

2 

17 

Centerton,  IN 

MSL602 

14 

20 

603 
603 

6 

5 

14 
13 

Spencer,  IN 

14 

14 

22 

17 
17 

8 
7 

17 
19 

Elliston,  IN 

18 

13 

23 

23 

6 

IS 

Edwardsport ,  IN 

15 

15 

25 

20 

4 

19 

Petersburg,  IN 

16 

14 

26 

21 

6 

22 

Hatelton,  IN 

16 

15 

27 

22 

2 

23 
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River  and  station 

Flood 

Above  flood  stages 
-dates 

stage 

From— 

To- 

Stage 

Date 

stage 

From— 

To- 

Stage 

Date 

OHIO  BASIN-Cont'd 

Ft 

Ft. 

PACIFIC  SLOPE  DRAINAGE 

Fr. 

Ft. 

Little  Wabash: 

We  Ise  r : 

Clay  City  5  SE,  IL 

16 

2 
5 
U 

4 

n 

22 

J17.1 
J19.4 
20.9 

3 
7 
18 

Cambridge,  ID 
Welser,  ID 

12 

15 

16 

12.0 
10.44 

IS 
15 

Carml,  IL 

20 

18 

23 

J27.7 

21 

Naches : 

Habaah: 

Naches,  WA 

17 

1 

3 

20.10 

2 

Bluffton,  IN 

10 

17 

21 

13.5 

18 

Yakima: 

Lafayette,  IN 

11 

14 

23 

16.0 

16 

Parker,  WA 

10 

2 

4 

13.96 

3 

Covington,  IN 

16 

15 

23 

20.8 

19 

Klona,  WA 

13 

4 

6 

16.0 

4 

Montezuma,  IN 

U 

14 

25 

19.8 

16 
19 

Tualatin: 

Clinton,  IN 

16 

15 

Farmlngton,  OR 

29 

13 

U 

E35.4 

15 

Terre  Haute,  Dl 

14 

14 

Clackamas : 

Uutsonvllle,  IL 

20 

2 1 

26 

Clackamas.  OR 

13 

13 

U 

E18.5 

14 

Rlverton  IN 

27 

19.1 

23 

Johnson  Creek: 

Vincennes,  IN 

16 

19 

ff  1 7 . 9 

SycaiDore,  OR 

8 

U 

13.0 

13 

Mount  Camel,  IL 

19 

16 

28 

f23.6 

25 

Cowlitz: 

New  Harmony,  IN 

IS 

18 

29 

#16.6 

26 

Red: 

Rsndle  WA 

Brookport,  IL  (Dam  52  Upper) 

37 

5 

14 

39.1 

11 

Cairo,  IL 

iO 

7 

11 

40.1 

9 

Chehalls : 

2 

3 

85.89 

3 

VffllTE  BASIN 

Centralla,  WA 

63 

2 

4 

68.7 

3 

Cache: 

Elwha: 

Patterson.  AR 

7 

Nov  26 

28 

A  9.31 

8 

Port  Angeles.  WA  (near) 

16 

2 

2 

16.33 

2 

Vhlte: 

Cedar: 

Augusta,  AR 

26 

16 

20 

26.8 

17 

Landsberg,  WA 

5.6 

2 

5 

6.9 

3 

LOWER  MISSISSIPPI  BASIN 

Renton.  WA 

11 

3 

3 

12.55 

3 

Tallahac  chle : 

Skykomlsh : 

Swan  Lake  MS 

Goldbar,  WA 

15 

1 

2 

18.40 

2 

Big  Black: 

Snoqualmle: 

Carnation,  WA 

54 

2 

4 

58.86 

2 

Bovlna,  MS 

28 

Nov  30 

15 

35.6 

7 

Snohomish: 

Coalte: 

Monroe.  WA 

15 

Comlte,  LA 

18 

Nov  30 

2 

E21.0 

1 

Aalte : 

Stlllaguamlsh : 

Darlington,  LA 

18 

Nov  30 

1 

18.8 

1 

Arlington,  WA 

2 

18.55 

2 

Denham  Springs,  LA 

29 

1 

3 

*31.1 

2 

Skagit: 

Concrete,  WA 

29 

2 

2 

29.26 

2 

WEST  CULF  OF  MEXICO  DRAINAGE 

Nooksack: 

Bayou  Nezplque: 

Demlng,  WA 

12 

2 

2 

12.79 

2 

Basllle,  LA 

22 

Nov  30 

6 

125.6 

3 

Menaentau: 

Menacntau,  LA 

5 

2 

8 

U 

U 

Whiskey  Chltto  Creek: 
Oberlln,  LA 

15 

U 

U 

U 

U 

A    See  Previous  Months  Report  for 
Additional  Crest  Information. 

Uest  Pork  Calcasieu: 

Sam  Houston  Park,  LA 

5 

Nov  30 

2 

1  5.8 

1 

(^Icasieu: 

Hlncston,  LA 

12 

Nov  28 

17 

U 

V 

Kinder,  LA 

16 

Nov  30 

6 

«18.74 

2 

Old  Town  Bay,  LA 

4 

Nov  30 

6 

(  6.4 

3 

Village  Creek: 

Kountze,  TX  (near) 

12 

16 

18 

12.47 

17 

Pine  Island  Bayou: 

Sour  Lake,  TX 

25 

Nov  21 

6 

A27.32 

2 

-  23 


RAWINSONDE  DATA 


Average  monthly  vaJuM 

 DECgMBSR  1977 


ALBANY 

NY 

AlBUOUEROUE 

NM 

AHARILLO/  TX 

• 

ANCHORAGE,  AK 

ANNETTE,  AK 

1006 

HB 

•  36 

MB 

666 

HB 

1009 

He 

1006 

HB 

Resultant 

Resultant 

Resultant 

s 

Resultant 

Resultant 

Wind 

C 

_o 

O 

Wind 

0 

Wind 

0 

Wind 

0 

U 

Wind 

Temperature  *C 

Standard  presi 

o 
6 
Z 

Dynamic  heigl 
meters 

Dew  Point  'C 

Direction 
tens  of  deg. 

Speed  m.p.B.  1 

No.  of  observa 

Dynamic  heig 
meters 

Temperature  ' 

Dew  Point  *C 

— 

!  Direction 
1  ten.  ofde«. 

Speed  m.p.s. 

No.  of  observe 

Dynamic  heig 
meters 

1  Temperature  ' 

Dew  Point  "C 

1  Direction 
1  tens  of  deiE. 

Speed  ro.p.8. 

No.  of  obaervii 

Dynamic  heig 

g 

Temperature  ' 

Dew  Point  'C 

1  Direction 
1  tens  of  des. 

Speed  m.p.B. 

> 

s 

9 

d 
Z 

1  Dynamic  heigl 

2 

* 

Temperature  ' 

Dew  Point  'C 

Direction 
tens  of  deg. 

Speed  m.p.s. 

SFC 

11 

66 

•5 

-y 

-6. 

5 

26 

7 

l/6l9 

6 

.8 

•  0 

26 

1 

1/095 

,1 

-10 

4 

2T 

2 

7 

31 

45 

-11 

-16,2 

02 

1 

31 

37 

•  1.2 

-3 

-= 

2.6 

1000 

tl 

174 

4 

-10.0 

7 

»t 

166 

2 

-12,8 

2 

20 

190 

•1.4 

* 

o'n 

)1 

"k 

1 

-6. 

4 

2 

907 

9 

"1  ^  *i 

n? 
n\ 

7 

31 

49t 

. 

4*9 

11 

o«o 

"i 

4 

-10.4 

^ 

3 

91 

926 

* 

7 

' 

nt. 

7 

31 

916 

"g 

nan 

31 

1  B7^ 

-13.5 

_ 

8 

1/431 

- 

.6 

•  8 

9 

g 

tft 

_ 

2 

1, 

369 

6 

rX 

7 

31 

■ 

367 

•  6 .  J 

-         1  I 

800 

31 

9 

-15. 

4 

991 

5 

g 

'  ^ 

- 

6 

1/947 

,S 

-10 

9 

9 

r 

1< 

639 

'i  I 

6 

'i  fi'i 
*"■  • 

31 

■ 

640 

: 

750 

11 

- 10 

7 

-17.9 

I  ? 

8 

9  519 

0 

-11 

6 

2/471 

,3 

-12 

7 

90 

2 

^: 

2/ 

326 

~* 

2 

93 
^1 

31 

339 

"1  7 

f'n 

>1 

>  on^ 

-20.6 

16 

2 

0 

• 

5 

3 1 

.7 

•  16 

0 

90 

6 

2< 

846 

3 

"94  1 

* 

6 

31 

666 

; 

2, 

650 

11 

3  467 

'l4 

9 

-23. 

9 

26 

18 

^  J 

3  690 

2 

*16 

30 

j5 

8 

31 

3.  6 13 

,  1 

•  19 

1 

29 

J  J 

3, 

400 

~20 

7 

"27*^ 

^2 

31 

426 

*26 

2^ 

6*3 

600 

31 

4^070 

-17 

5 

-26.2 

26 

21 

5 

31 

4/275 

.8 

3 

-21 

29 

16 

6 

31 

4/240 

.6 

,0 

•23 

3 

30 

19 

2 

31 

3/967 

-24 

5 

-31,2 

31 

3 

7 

31 

4 

023 

-20!? 

•  30 

29 

I'.O 

550 

31 

4/717 

-20 

9 

-31.2 

26 

22 

5 

31 

4/945 

-12 

2 

-29 

* 

29 

21 

6 

31 

4/910 

.12 

,6 

•  27.6 

30 

17 

7 

31 

4/616 

-28 

5 

-36,5 

31 

4 

9 

31 

4 

661 

-24,5 

-33 

25 

8,7 

500 

31 

5.416 

-25 

-34.9 

26 

29 

31 

5/669 

-16 

3 

-29 

29 

24 

3 

31 

5/631 

-17 

8 

•  31 

2 

29 

21 

31 

5, 

293 

-32 

7 

-40,3 

31 

6 

31 

5 

349 

-29,0 

-36 

25 

10,6 

*50 

31 

6/173 

-30 

0 

-36.1 

26 

28 

3 

31 

6.454 

-21 

5 

-33 

29 

27 

6 

31 

6/411 

-22 

9 

-35 

6 

29 

23 

8 

31 

6, 

028 

-37 

It 

-42,2 

30 

7 

8 

31 

6 

094 

-34,2 

-40 

: 

26 

13,3 

400 

31 

7.002 

-36 

0 

-40. 

4 

26 

29 

2 

31 

7/312 

-27 

I 

-39 

' 

29 

31 

0 

31 

7/264 

-26 

,6 

•  40 

6 

29 

27 

31 

6/832 

-43 

0 

-44,6 

30 

9 

31 

6 

909 

.39,9 

-45 

: 
2 

26 

16.1 

350 

31 

7.920 

-42 

I 

-43. 

5 

27 

31 

7 

31 

8/263 

-34 

4 

.44 

29 

33 

3 

31 

6/210 

-35 

,4 

.45 

6 

29 

30 

7 

31 

7/724 

-46 

7 

29 

10 

5 

31 

7 

613 

-45,6 

27 

18,6 

300 

31 

6.947 

-47 

7 

26 

34 

8 

31 

9/320 

-42 

7 

•  49 

* 

29 

36 

1 

31 

9/264 

-43 

.0 

•  48 

6 

29 

36 

5 

31 

6/724 

-53 

29 

12 

5 

31 

8 

824 

-51.6 

27 

18,9 

250 

31 

10.137 

-53 

0 

26 

37 

2 

31 

10/527 

-51 

2 

29 

42 

4 

31 

10/472 

-90 

,5 

29 

38 

3 

31 

9 

892 

-95 

1 

26 

13 

5 

31 

9 

996 

.99.3 

26 

18.3 

200 

31 

U.570 

-54 

2 

26 

32 

8 

31 

ll/»57 

-56 

5 

29 

42 

2 

31 

11/906 

.55 

,6 

2« 

37 

7 

31 

11 

321 

-53 

7 

27 

13 

7 

31 

11 

422 

-94.4 

28 

17.2 

175 

11 

12.431 

-53 

0 

26 

31 

0 

31 

12/»03 

-57 

6 

29 

39 

0 

31 

12/756 

.96 

,  3 

28 

34 

9 

31 

12 

181 

-93 

1 

27 

14 

0 

31 

12 

280 

-92.6 

28 

17.7 

150 

31 

13.423 

-93 

8 

26 

27 

7 

31 

13/771 

-60 

,4 

29 

34 

7 

31 

13/732 

-56 

,0 

26 

33 

9 

31 

13 

177 

-52 

6 

27 

19 

7 

31 

13 

277 

-92.3 

28 

17.9 

129 

30 

14.594 

-95 

3 

26 

29 

8 

30 

14/899 

-63 

.8 

29 

30 

7 

31 

14/671 

.61 

,8 

28 

24 

6 

31 

14 

355 

-52 

7 

2^^ 

16 

4 

31 

14 

456 

.52.6 

28 

16.3 

100 

29 

16.011 

-96 

I 

26 

18 

6 

30 

16/255 

-67 

9 

29 

25 

4 

31 

16/241 

-65 

,1 

28 

20 

7 

31 

15 

793 

-53 

5 

27 

18 

1 

31 

15 

894 

-93.4 

28 

16.9 

80 

29 

17.423 

-98 

3 

26 

15 

9 

29 

17/999 

.68 

0 

29 

17 

1 

30 

17/596 

.67 

,3 

28 

13 

0 

31 

17 

227 

-54 

1 

27 

18 

4 

31 

17 

328 

-94,3 

28 

16.6 

70 

29 

18.262 

-99 

1 

26 

14 

0 

29 

16/403 

-67 

.0 

30 

13 

0 

30 

18/405 

-66 

,1 

27 

7 

3 

31 

18 

064 

-54 

4 

27 

19 

3 

31 

18 

163 

-94.7 

29 

17.6 

60 

27 

19.231 

-99 

7 

26 

12 

2 

26 

19/341 

-69 

1 

30 

6 

4 

27 

19/349 

.64 

,0 

26 

8 

6 

30 

19 

060 

-55 

3 

27 

20 

9 

30 

19 

162 

-95.8 

29 

16.0 

50 

26 

20.366 

-60 

3 

27 

10 

5 

27 

20/450 

-64 

6 

30 

4 

2 

27 

20/470 

•  62 

,9 

28 

4 

8 

30 

20 

243 

-55 

8 

27 

21 

9 

30 

20 

320 

-96.9 

29 

16,1 

40 

24 

21.754 

-60 

4 

27 

6 

6 

26 

21/627 

-61 

9 

34 

3 

0 

26 

21/846 

-62 

,2 

32 

1 

8 

29 

21 

675 

-96 

4 

27 

22 

9 

30 

21 

731 

.57.6 

29 

16.9 

30 

23 

23.949 

-59 

6 

27 

7 

9 

25 

23/615 

-60 

.1 

01 

2 

4 

24 

23/639 

.59 

,4 

11 

1 

7 

26 

23 

510 

-97 

4 

26 

24 

3 

28 

23 

537 

-56.6 

30 

16.4 

29 

23 

24.686 

-99 

7 

26 

6 

1 

21 

24/777 

-58 

,8 

36 

1 

6 

20 

24/790 

.56 

,9 

39 

2 

9 

26 

24, 

663 

-57 

4 

26 

26 

I 

24 

24 

705 

-96.9 

30 

17.7 

20 

23 

26.085 

-59 

0 

27 

9 

2 

20 

26/164 

-57 

.5 

35 

2 

4 

18 

26/188 

.57 

,6 

1* 

2 

4 

25 

26 

064 

-57 

4 

26 

30 

0 

23 

26 

120 

-99,8 

30 

20.2 

19 

21 

27.691 

-97 

7 

27 

12 

8 

14 

26/020 

-56 

8 

02 

3 

1 

13 

28/020 

.95 

,7 

15 

27, 

970 

-95 

9 

29 

34 

2 

17 

27 

936 

-60,6 

31 

20.7 

10 

14 

30.906 

-91 

9 

7 

30/628 

•92,1 

6 

30 

969 

-56 

2 

8 

30 

536 

-60,0 

ATHENS.  SA 

* 

BARROU/  AK 

BARTER 

ISLAND 

AK 

BETHEL/  AK 

* 

BISHARCK,  NO 

968 

MB 

1019 

N8 

1017 

HB 

1011 

HB 

994 

HB 

sn 

31 

246 

3 

1 

-.6 

28 

1 

3 

28 

8 

-22 

,8 

.29 

.5 

06 

7 

31 

15 

-21 

,6 

.26 

3 

26 

2 

7 

31 

39 

-12 

5 

-15,6 

14 

6 

31 

503 

•  12.6 

-16 

7 

33 

1.6 

1000 

28 

152 

-19 

.9 

-21 

■  0 

12 

6 

31 

140 

-19 

,6 

-22 

2 

27 

1 

9 

25 

148 

-9 

3 

-11.7 

09 

I 

9 

950 

31 

563 

4 

4 

-1.6 

27 

4 

4 

28 

539 

-16 

8 

-18 

.0 

28 

9 

31 

524 

-16 

,6 

•  19 

9 

27 

6 

6 

31 

922 

-8 

2 

-13,0 

13 

2 

7 

20 

579 

-16,9 

.20 

3 

32 

3.1 

900 

31 

1.004 

3 

8 

-4.0 

26 

7 

4 

26 

942 

-16 

3 

-18 

.8 

28 

1 

5 

31 

931 

-16 

,4 

-20 

5 

27 

7 

4 

31 

942 

-8 

6 

-19,5 

14 

1 

6 

31 

946 

-11,9 

-14 

6 

32 

5.4 

850 

31 

1.468 

2 

9 

■  6.4 

26 

10 

2 

26 

1/372 

-17 

4 

-20 

29 

2 

1 

31 

1/360 

-18 

,1 

•  21 

8 

27 

6 

6 

31 

1, 

384 

.9 

9 

-18,6 

26 

7 

31 

1 

366 

•9,6 

-14 

2 

31 

6.0 

800 

11 

1.956 

2 

0 

-9. 

4 

26 

12 

7 

28 

l/>25 

-18 

8 

-22 

.2 

30 

2 

7 

31 

1/812 

-19 

,7 

•  23 

7 

27 

6 

0 

31 

1, 

891 

-11 

0 

-21.7 

26 

1 

5 

31 

1 

854 

-10.4 

-15 

2 

31 

9.9 

750 

31 

2.478 

2 

-11.5 

26 

14 

5 

26 

2/305 

-20 

.1 

.24 

.9 

30 

3 

7 

31 

2/289 

-21 

.6 

•  25 

8 

28 

9 

9 

31 

2/345 

-12 

7 

-23.0 

29 

2 

6 

31 

2 

350 

-11,6 

-18 

2 

31 

11.6 

700 

31 

3.026 

-2 

5 

-15.5 

27 

16 

3 

28 

2/614 

-22 

1 

•26 

.5 

31 

4 

7 

31 

2/795 

-23 

.9 

-27 

9 

29 

6 

8 

31 

2, 

669 

-15 

4 

-29.1 

26 

3 

3 

31 

2 

877 

-13.6 

-19 

9 

30 

13.7 

650 

31 

3.613 

-5 

2 

-19.5 

26 

19 

3 

26 

3/356 

-29 

.2 

-31 

.9 

31 

5 

9 

31 

3/334 

-26 

.9 

.31.7 

30 

7 

1 

31 

3, 

429 

-18 

8 

-28.9 

29 

3 

6 

31 

3 

437 

-16.6 

-22 

9 

30 

14.8 

600 

11 

4.239 

-6 

3 

-22.7 

26 

21 

7 

26 

3/933 

-28 

6 

-34 

.7 

31 

6 

6 

31 

3/908 

-29 

.6 

-34 

8 

30 

7 

0 

31 

4, 

017 

-22 

4 

-31.9 

29 

9 

0 

31 

4 

035 

-19.6 

-27 

9 

30 

15.9 

550 

11 

4.909 

-12 

3 

-27.3 

26 

23 

9 

26 

4/551 

-32 

.5 

-18 

.9 

30 

7 

0 

31 

4/523 

-34 

.0 

-37 

6 

30 

8 

0 

31 

691 

-26 

6 

-35.4 

29 

5 

6 

31 

4 

676 

-23.6 

-31 

5 

30 

17.0 

500 

11 

9.631 

-17 

2 

-30. 

9 

26 

27 

0 

28 

5/217 

-37 

.0 

.41 

.7 

30 

8 

2 

31 

5/186 

-36 

.2 

-40 

1 

30 

9 

0 

31 

5 

333 

-31 

5 

-39.1 

29 

6 

7 

31 

5 

365 

-28.9 

•  35 

8 

30 

18.9 

".SO 

31 

6.412 

-22 

6 

-35. 

6 

26 

29 

9 

28 

5,938 

-42 

.0 

•39 

.9 

30 

9 

2 

31 

5/905 

.42 

.6 

.36 

9 

30 

10 

9 

30 

6/077 
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300 
250 
200 
175 
150 
129 
100 
SO 
70 
60 
50 
40 
30 
29 
20 
19 
10 

11 
19 
31 
11 
11 
11 
11 
11 
11 
11 
11 
11 
31 
11 
30 
30 
10 
30 
30 
30 
30 
10 
27 
25 
25 
24 
24 
22 
22 
22 
21 
13 

Ul 
118 
559 
1,029 
1,520 
2,037 
2,584 
3,163 
3,779 
4,436 
5,139 
5,696 
6,718 
7,617 
8,614 
9.725 
10,992 
12,470 
13,316 
14,264 
15,341 
16,606 
17,847 
18,597 
19,488 
20,576 
21,941 
23,747 
24,908 
26,355 
26,251 
30,987 

24.8 
25.0 
22.4 
19.5 
16.9 
15.9 
14.2 
11.5 
6.3 
4.7 
.3 
-4.5 
-9.6 
-15.7 
-22.4 
-30.8 
-40.9 
-53. 1 
-59.6 
-67.5 
•75.5 
•82. 6 
•82.6 
-79.0 
-73.0 
•66.9 
•61.7 
-57.0 
-54.2 
-49.7 
-46.7 
-41.6 

21.7 
21.0 
19.6 
16.1 
11.2 
3.4 
-3.0 
-6.0 
-10. 0 
-14.6 
-18.4 
-22.5 
-26.9 
-32.2 
-36.4 
-45.6 
-51.5 

06 
07 
07 
08 
08 
08 
09 
09 
09 
09 
09 
09 
08 
08 
07 
05 
06 
08 
13 
14 
14 
U 
10 
10 
10 
09 
09 
26 
27 
26 
28 
27 

4.4 
4.9 
9.5 
9.2 
7.4 
5.9 
9.3 
5.2 
5.1 
6.0 
6.0 
5.8 
4.9 
4.2 
4.5 
3.4 
1.9 
.8 
1.3 
2.4 
4.7 
5.6 
7.8 
9.1 
8.9 
8.5 
5.0 
1.8 
6.5 
11.8 
14. S 
16.1 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
26 
26 
28 
27 
27 
27 
25 
18 

10 
136 
960 
1,042 
1,525 
2,033 
2,971 
3,  142 
3,749 
4,398 
5,093 
5,642 
6,653 
7,542 
8,526 
9,626 
10,864 
12,360 
13,211 
14,  164 
15,255 
16,945 
17,813 
16,576 
19,479 
20,971 
21,933 
23,735 
24,900 
26,340 
28,212 
30,920 

19,9 
21.3 
18.4 
19.2 
12.3 
10.9 
9.9 
7.7 
9.0 
1.3 
-2.7 
-7.5 
-12.9 
•18.7 

•  25,2 
•33,1 
-42,1 

•  52,6 

•  58.5 
•65,4 
-72,5 
-78,5 
-78,9 
•75.9 
-71.3 
-66,6 

•  63.0 
-56,6 
-53,7 
•52,2 
•49,6 
•41.7 

17.3 
17.0 
15.4 
12.7 
9.3 
2.3 
•  6.6 
.12.0 
.14.7 
.16.2 
.21.6 
•26.1 
.31.1 
•  35.0 
-40.3 
.47.1 
-93.7 

26 
26 
05 
06 
06 
06 
04 
03 
33 
32 
31 
30 
29 
29 
29 
29 
29 
29 
29 
28 
28 
27 
25 
10 
09 
06 
06 
33 
30 
26 
26 
26 

1.5 
1.0 
1.3 
1.7 
2.1 
2.5 
1.6 
1.5 
2.0 
2.9 
4.1 
6.1 
6.7 
12.3 
15.1 
16.8 
20.7 
22.4 
19.9 
16,4 
14.9 
6.1 
1.9 
.7 
1.8 
2.4 
1.2 
1.9 
3.6 
5.0 
8.7 
17.2 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
26 
28 
28 
28 
27 
24 
24 
24 
24 
24 
20 
18 
17 
15 
12 
6 

246 

5*3 

975 
1,426 
1,907 
2,413 
2,991 
3,523 
4,135 
4.791 
5,497 
6.263 
7.101 
8.028 
9,062 
10,292 
11,693 
12,593 
13,541 
14,696 
16,102 
17,492 
18,320 
19,274 
20,401 
21,760 
23,384 
24,719 
26,125 
27,943 
30,588 

-.2 

-.3 

-2.1 
-3.1 
-9.0 
-6.6 
-6.4 
-10.7 
-13.8 
-17.8 
-22.6 
-27.5 
-33,4 
-40.1 
-46,7 
.91,9 
-92.8 
•53.6 
•95,1 
•  97.7 
.99,4 
•61,4 
.61,7 
-62,2 
-61,6 
.61,1 
•99.1 
-99,1 
-96.0 
-96,0 
-91,9 

-4.6 

.9.2 
-6,7 
-8,9 
.11,7 
.15,1 
.18,6 
.21,9 
.29,4 
-29,6 
.33,1 
.36,2 
.43,1 
-46,7 

23 

21 
24 

29 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
27 
27 

1.7 

6.1 
10.0 
12.4 
14.2 
15.8 
18.0 
19.3 
20.6 
24.3 
26.7 
30.1 
31.7 
34.2 
37.4 
37.9 
36.7 
34.3 
31.5 
26.9 
23.1 
19.1 
15.6 
12.4 
10.4 
8.4 
6.2 
7.3 
9.2 
14.3 

31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
26 
20 
12 
8 

359 

906 
916 
1,351 
1,812 
2,300 
2,818 
3,370 
3,960 
4,592 
5,273 
6,012 
6,819 
7,714 
8,717 
9,897 
11,339 
12,202 
13,207 
14,392 
15,831 
17,261 
18,113 
19,093 
20,246 
21,648 
23,456 
24,613 
26,031 
27,647 
30,428 

-16.5 

-15.2 
-14.1 
-13.4 
-14.2 
-15.8 
-17.8 
-20.3 
-23.4 
-27.0 
-31.2 
-36.3 
-42.2 
-47.7 
-52.8 
-53.7 
-51.6 
-50.7 
-50.9 
-92.1 
-93.9 
-94.6 
-55.9 
-56.6 
-58.1 
-59.1 
-60.2 
-60.5 
-61.4 
-60.0 
-99.1 

-20.9 

-16.4 
-15.0 
-16.7 
-16.8 
-20.9 
-23.5 
-27.5 
-30.8 
-34.5 
-38.1 
-40.9 
-45.6 

31 

35 
34 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
29 
28 
26 
29 
28 
29 
29 
26 
29 
29 
29 
29 
29 
30 
30 
31 
31 

.9 

1.3 
1.6 
2.1 
4.1 
9.7 
7.1 
9.3 
10.5 
12.0 
14.0 
16.9 
19.5 
22.1 
23.7 
22.3 
21.4 
21.5 
20.1 
19.9 
16.0 
16.6 
14.4 
14.2 
12.3 
11.4 
9.3 
10.6 
9.6 
10.7 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
29 
28 
27 
25 
24 
24 
24 
2- 
23 
22 
22 
16 

10 
117 
567 
1,036 
1,526 
2,040 
2,581 
3,155 
3,764 
4,415 
5.112 
5,663 
6,676 
7,566 
6,550 
9,642 
10,887 
12,341 
13, 179 
14, 122 
15,210 
16,904 
17,773 
18,936 
19,439 
20,935 
21,902 
23,712 
24,883 
26,341 
26,249 
30,967 

25,9 
25,7 
22,1 
16.9 
15,9 
13.5 
10.7 
6.2 
5.7 
2.4 
-2.0 
.6.6 
-12,3 

•  18,6 
-26,2 
-35,0 
-45,1 
-96,2 
-61,6 
-66,9 
-72,0 

•  77,4 

•  79,4 
-76,0 
-70,2 
-66,2 
-61,8 
.94,8 
-91,8 
-48,3 
-49,6 
-40.0 

21,9 
22,1 
19,5 
15,2 
10,7 
6,7 
4,4 
•2,2 
.9,3 
.13,5 
-19.2 
.22.7 
.28,0 
-33,7 
-36,9 
-49,2 

08 
07 
08 
09 
09 
09 
10 
11 
10 
11 
11 
12 
28 
26 
26 
24 
25 
24 
24 
25 
25 
29 
23 
17 
12 
10 
12 
29 
29 
28 
26 
27 

'  3.8 
4.9 
6.6 
6.4 
5.6 
5.3 
5.0 
4.3 
3.3 
2.3 
1.8 
.7 
.3 
1.8 
3.0 
4.1 
7.9 
12.2 
13.2 
12.3 
12.6 
9.4 
4.0 
2.0 
2.5 
3.2 
1.7 
4.7 
6.8 
12.6 
17.0 
16.3 

JiCKSON,  HS 
1006  MB 

JOHN  F.  KENNEDY  INT,   AP  NY 
1016  MB 

JOHNSTON  IS. 4  PACIFIC  AREA 
1013  MB 

KEY  WEST,  FL 
1017  H6 

KING  SALMON,  AK 
1013  HB 

SPC 
1000 
990 
900 
690 
600 
790 
700 
690 
600 
590 
500 
490 
400 
390 
300 
290 
200 
175 
150 
125 
100 
SO 
70 
60 
90 
40 
30 
29 
20 
19 
10 
7 

31 
27 
31 
11 
31 
11 
11 
11 
11 
31 
31 
31 
31 
31 
31 
31 
11 
11 
11 
31 
11 
29 
27 
27 
25 
25 
23 
19 
18 
17 
8 

100 
164 
572 
1,015 
1,463 
1,977 
2,499 
3,051 
3,639 
4,267 
4,940 
5,665 
6,450 
7,308 
6,256 
9,314 
10,522 
11,959 
12,807 
13,776 
14,904 
16,262 
17,603 
16,408 
19,345 
20,457 
21,626 
23,632 
24,769 
26, 180 
27,987 

5.6 
4.5 
5.9 
6.1 
5.5 
3.5 
1.4 

•  1.3 

•  4.0 
•7.1 

•11.0 
-16.3 
-21.3 
•27.5 
•  34.6 
•43.1 
•50.3 
•55.5 
•57.2 
•60.1 
-63.9 
-67.3 
-67.8 
•66.8 
•65.3 
•64.6 
•62.5 
•60.3 
•58.6 
•56.4 
-92.9 

1.8 

•  1.1 

•  l.l 
-4.6 

•  6.7 
-10.6 
-14.4 
-17.3 
-19.7 
-23.0 
-26.4 
-30.9 
-36.0 
-40.4 
-45.2 

19 
15 
25 
27 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
27 
27 
27 
27 
27 
27 
27 
27 
26 
27 
26 
26 
28 
29 
30 

.3 
.2 
4.3 
7.0 
9.0 
11.2 
13.6 
16.9 
18.7 
20-6 
24.1 
26.2 
30.3 
34.4 
38.0 
38.9 
42.8 
42.2 
40.0 
35.6 
32.7 
29.6 
16.6 
13.3 
8.1 
6.9 
7.3 
6.7 
5.3 
5.0 

31 
29 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
29 
26 
27 
27 
26 
26 
26 
25 
25 
25 
25 
23 
21 
15 

5 

145 
943 
972 
1,423 
1,899 
2,404 
2,939 
3,9o9 
4,117 
4,770 
5,473 
6,236 
7,070 
7,996 
9,017 
10,210 
11,»45 
12,497 
13,465 
14,649 
16,061 
17,466 
18,300 
19,260 
20,390 
21,782 
23,981 
24,725 
26,129 
27,961 
30,587 

.1 
•.3 

-2.2 
-3.5 
.4,8 
-9.7 
-7.5 
-9.6 
-12.1 
-15.3 
-19.2 

•  23.6 
•28.5 
-34.0 

•  40.2 
-47.0 
-52.6 
-53.7 
•53.1 
•54.1 
-55.9 

•  57.5 

•  59.3 
•60. 1 
•60.6 
-60,9 
•59,7 
•59.6 

•  58,6 
•57.4 
•59.3 
-51.3 

.6.7 
-5,8 
-7,1 
•9,1 
•11.1 
.1».7 
.17.7 

•  19.7 
•20.8 

•  24.2 
.28.6 
-33.8 
-38.1 
.41.3 
-43.3 

31 
30 
29 
26 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
26 
<:6 

1.4 
2.1 
4.1 
6,4 
9.5 
11.8 
13.9 
16.2 
16.6 
21.2 
23.1 
26.0 
26.6 
31.6 
34.2 
36.3 
37.6 
35.6 
33.6 
32.3 
29.1 
23.7 
20.3 
IB. 4 
13.9 
12.4 
6.9 
6.7 
8.0 
6.5 
12.1 
16.2 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
29 
28 
24 
24 
23 
22 
22 
20 
20 
20 
18 
5 

3 

115 
563 
1,028 
1,515 
2,026 
2,569 
3,144 
3,756 
4.410 
5.112 
5.868 
6,686 
7,587 
6,583 
9,692 
10,999 
12,439 
13,289 
14,239 
15,323 
16,996 
17,643 
16,998 
19,494 
20,588 
21,996 
23,761 
24,927 
26,369 
26,243 
30,933 
33,366 

29,3 
24,0 
20,4 
17,2 
14,2 
12.6 
12.2 
10.0 
7.2 
3.6 
..3 
-4.9 
-9.7 

•  19.8 
•22.7 
•30.9 
-40.8 
-92.6 
.99,2 
-66,3 
-74.2 
-81,4 
-82,3 
-77. B 
-71.8 
-66.5 
-61.7 

•  99.9 
-53.3 
-91.9 
•49.9 
•41.8 
•34.8 

21.1 
19,5 
17.5 
14.3 
11,2 
1.5 
.5.8 
.10.9 
.14.0 
.16.7 
.20,5 
.24,5 
.27,9 
-33,0 
.38,8 
.46,0 
-93,5 

08 
07 
08 
08 
0» 
09 
08 
06 
OS 
04 
36 
31 
31 
31 
30 
29 
29 
2B 
28 
29 
2« 
2» 
08 
10 
10 
09 
07 
34 
30 
27 
26 
26 

6.7 
6.9 
7.6 
7.3 
6.5 
9.2 
3.4 
2.6 
2.4 
2.2 
1.8 
1.8 
3.2 
6.2 
9.0 
11.6 
14.3 
16.2 
15.6 
13.7 
11.5 
6.0 
2.2 
4.0 
4.6 
5.2 
2.8 
1.6 
3.7 
5.4 
7.6 
14.4 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
29 
28 
27 
26 
25 
24 
23 
23 
22 
18 
6 

3 

192 
994 
1,056 
1,540 
2,049 
2,587 
3,157 
3,762 
4,407 
5,098 
5,841 
6,649 
7,532 
6,509 
9,593 
10,829 
12,269 
13, 103 
14,047 
15,139 
16,451 
17,742 
18,520 
19,436 
20,534 
21,901 
23,695 
24,893 
26,299 
28, 193 
30,911 

20.6 
20.2 
17.9 
19.5 
13.4 
11.8 
9.6 
6.7 
3.5 

-4.5 
-9.1 
-14.1 
-20.5 
-27.9 
-36.7 
-46.9 
-57.9 
-61.9 
-66.6 
-70.6 
-74.7 
-75.3 
-72.2 
-66.3 
-69.6 
-62.9 
-97.8 
-94.7 
-50.7 
-47.0 
-41.3 

16.6 
16.0 
12.7 
9.5 
4.4 
-.1 
-4.5 
-6.2 
-10.0 
-13.7 
-18.1 
-22.6 
-26.6 
-34.0 
-40.8 
-47.1 

04 
07 
11 
IB 
24 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
29 
29 
26 
26 
28 
28 
27 
27 

1.6 
2.6 
2.5 
1.9 
3.1 
5.2 
6.3 
7.9 
9.4 
10.9 
12.6 
14.7 
17.1 
18.6 
21.1 
22.8 
24,7 
28.2 
27.3 
26.1 
24.6 
19.9 
13.0 
9.7 
6.2 
3.6 
3.6 
6.3 
9.6 
13.9 
17.7 

24 
19 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
22 
20 
20 
16 
8 

15 
163 
906 
922 
1,362 
1,626 
2,319 
2,640 
3,393 
3,983 
4,615 
9.295 
6,032 
6,637 
7,732 
6,735 
9,903 
11,333 
12, 195 
13,194 
14,377 
15,823 
17,267 
16,130 
19,126 
20,297 
21,726 
23,990 
24,756 
26,217 
28,170 

-15,7 
-11,6 
-12,1 
-11,2 
-10,6 
-12,1 
-14,2 

•  16,6 
-19,9 
-23,3 
-27,4 
-32.0 

•  36,9 

•  42,4 
-47,7 
-92.8 
.99.2 
-93.2 
.92.3 
-91,7 
-91,9 
.92,4 
.92,4 
-92,9 
-93,2 
-94,1 
-94.7 
-94.6 
-95,0 
-99.9 

•  95,2 

-22,3 
-19,6 
.17,4 
.16,9 
.20,7 
.22,3 
-24,6 
-27,2 
-30,1 
.32,9 
.37,0 
.41,0 
.43,0 

36 
04 
01 
36 
34 
34 
33 
33 
32 
32 
32 
32 
31 
31 
12 
33 
11 
29 
29 
28 
27 
27 
26 
27 
26 
26 
27 
27 
27 
27 

1.6 
2.4 
4.5 
4.7 
4.7 
5.3 
6.4 
7.1 
7.3 
6.1 
8.5 
9.5 
11.2 
12.6 
13,6 
15.4 
16.3 
15.3 
15.6 
14.9 
15.4 
16.4 
16.4 
19.6 
19.4 
22.6 
22.7 
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SOLAR  RADIATION  INTENSITIES 
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U  .80 
.94 
D  .73 
.93 
1.03 
.86 


1.03 
1.09 
1.10 
1.07 
1.05 
1. 14 
1.07 
.99 

1.03 

1.11 
H  .93 
H  .91 

1.02 
D  .90 

1.05 


1.04 
1.03 


1.20 
1.20 
1.17 
1.21 
1.23 
1.18 


1.22 
HI.  09 
HI. 01 

1.16 
D1.04 

1.17 

1.05 


1.17 
1.15 


1.31 
1.31 
1.29 
1.23 
1.34 
D1.14 
1.32 
1.34 


1.31 
1.31 


1.38 
1.38 
1.38 
1.39 
1.41 
1.35 


1.35 
1.39 
1.31 
1.31 
1.38 
D1.20 
1.36 
1.39 

1.31 
1.31 
1.35 


1.29 
1.30 
1.31 
1.33 
1.35 
1.31 

1.31 
1.30 

1.24 
1.27 
1.33 
01.17 
1.31 


1.26 
1.33 


1. 18 
1.17 
1.19 
1.19 
1.17 
1. 13 


1.19 

1.13 
HI. 11 
Dl.lO 

1.21 
D1.09 

1.17 


1.18 
1.16 


1.06 
1.03 
1.07 
1.08 
1.04 
.99 


1.01 

1.02 
.98 
H  .92 

1.10 
D  .93 

1.05 


1.06 
1.02 


.94 
.98 
.99 
.97 
.88 


.92 
.94 
.87 

H  .72 
1.00 

S  .81 
.93 


.98 
.92 
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STORM  SUMMARY  late  reports 


STATE 
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WINDSTORMS 

LIGHTNING 

@IHEAVY  SNOWSTORMS 
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« 

CE  STORMS 

«  ALL  OTHER 

NUMBER 

DAYS 

DEATHS 

INJURIES 

» DAMAGE 

DEATHS 

tOAMAGE 

DEATHS 

tDAMAGE 

DEATHS 

tDAMAGE 

DEATHS 

I/) 

tDAMAGE 

DEATHS 

tDAMAGE 

DEATHS 

ul 

tDAMAGE 

cr 
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ERTY 

CROh 
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wl 
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O 
cr 
(J 

INJURIE 

PROP- 
ERTY 

w 
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O 
cr 
o 

INJURIE 

PROP- 
ERTY 

CROPS 

JUNE  1977 

New  Jersey 

New  York 

1 

1 

3 
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REFERENCE  NOTES 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  —  BY  STATES:  Dates  in  the  table  apply  to  the  period  24  hours  prior  to  time  of  ob- 

servation .  In  some  cases  the  actual  occurrence  is  on  the  calendar  d" te  preceding  that  shown.  (See  individual  Climatological  Data  for  times 
of  observations). 

+        And  also  on  an  earlier  date  or  dates. 

D        Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch  of  water  equivalent  to  every  10  inches  of  snow- 
fall. 

CLIMATOLOGICAL  DATA  -  METRIC  UNITS:       Data  from  airport  unless  otherwise  specified. 

Precipitation  data  in  column  headed  "Greatest  in  24  hours"  are  computed  on  a  24-hour  basis  without  regard  to  calendar  day  -  data  may  include 
precipitation  with  a  measurable  amount  from  the  last  day  of  the  previous  month  or  the  first  day  of  the  following  month. 

Wind  directions  under  resultant  direction  are  in  tens  of  degrees. 

Value  entered  in  column  "Fastest  Mile"  is  the  highest  observed  1-minute  wind  speed  when  the  direction  is  in  tens  of  degrees.  These  stations 
are  not  equipped  with  a  recording  anemometer  from  which  "Fastest  Mile  data  can  be  evaluated. 

B  Number  of  days  maximum  21.1^C.  or  above  for  Alaskan  Stations. 

Y  Peak  Gust. 

+  And  also  on  an  earlier  date  or  dates. 

U  Indicates  Urban  site. 

R  Indicates  Rural  site. 

0  Station  pressures  apply  to  elevations  shown  in  the  "Elevations"  table  of  the  annual  issue  of  this  publication. 

Conversion  formulae  to  English  Units  are  as  follows: 

1  foot  =     0.3048  meters 
^F.         »     9  X  "C  +  32 
3 

1  inch  ■    25.4  millimeters 

1  mile  per  hour  »  0.447  meters  per  second 

HEATING  DEGREE  DAYS:       Data  from  airport  unless  otherwise  specified. 

U  Indicates  Urban  site. 
R         Indicates  Rural  site. 

COOLING  DEGREE  DAYS:        Data  from  airport  unless  otherwise  specified, 

U  Indicates  Urban  site. 
R        Indicates  Rural  site. 

STORM  SUMMARY: 

"         Includes  crop  damage. 
C        Crop  damage. 

♦  No  occurrence  of  storms  or  unusual  weather  phenomena  reported. 
@         Includes  heavy  sleet  storm . 

*f         Freezing  drizzle  and  freezing  rain,   commonly  known  as  glaze. 

0         For  breakdown  of  "All  Others,"  and  for  detailed  listing  of  other  storms,   see  the  Environmental  Data  Service,   NOAA,  monthly  pub- 
lication STORM  DATA. 

*  No  Storm  Data  Report  received  for  this  State. 
<>•      Report  Incomplete. 

t        Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5 ,000 

4  $5,000   to  $50,000 

5  $50,000   to  $500,000 

6  $500,000  to  $5  Million 

7  $5  Million  to  $50  Million 

8  $50  Million  to  $500  Million 

9  $500  Million  to  $5  Billion. 

GENERAL  SUMMARY  OF  NATIONAL  FLOOD  EVENTS: 

1./       Flooding  continued  at   the  end  of  the  month. 
NA      Not  available. 

FLOOD  STAGE  DATA: 


#  Highest  Stage  Observed 

_!/  Continued  at  end  of  month 

  Highest  Stage  of  Record 

"E  Estimated 

P  Provisional  (Flood  Stage) 

U  Unknown 


RAWINSONDE  DATA   (Average  Monthly  Values) : 

All  observations  scheduled  at  1200,  G.C.T.     Pressures  shown  under  station  names  are  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.     "Number  of  observations"  refers  to 
those  of  dynamic  height  only.     Although  the  number  of   temperature  observations  at  any  given  pressure  surface  is  usually  the  same  as  for 
height,   it  is  possible  for   temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.     Dew  Point  averages  are 
limited  to  those  observations  with  temperatures  warmer  than  -40°C.     Observations  of  wind  speed  and  direction  are  sometimes   lost  due  to 
limiting  angles,   i.e.,   elevation  angles  less  than  6°  above  the  horizon,  or  any  obstruction  above  the  horizon.     The  temperature  and  wind 
values  are  based  on  15  or  more  observations  at   the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind. 
Dew  Point  data  are  not  published  for  standard  pressure  surfaces  for  which  less   than  5  observations  are  available.     Dew  Point  data  are 
computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.     Unless  otherwise  indicated,    they  are  obtained  from  carbon  hygristors. 
These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes ;   dynamic  height   (geopotent la 1 )   in  units  of   .98  dynamic 
meter,   temperature  and  dew  point  in  degrees  Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

♦        Rawinsondes  at  this  s tat ion  were  equipped  wi th  hypsometers  to  per mi t  more  accurate  evaluations  of  pressure ,  and  consequent ly 

height,  at  pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to 
consistently  reach  higher  altitudes, 

+         Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t         Dew  Point   temperatures  are  based  on  a  minimum  of  5  observations.     Therefore,   due  to  the  lesser  number  of  Dew  Point  observations 
at  the  higher  levels  comparison  with  dry- bulb  temperatures  should  be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
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REFERENCE  NOTES 


SOLAR  RADIATION  INTENSITIES:  Langley  is  the  unit  used  to  denote  one  gru  calorie  per  square  centimeter.  An  explanation  of  the  formula 
used  In  computing  the  air  mass  values  for  each  station  appears  in  the  February  1957  issue,  Vol.  8,  No.  2,  page  63,  of  this  publication. 


() 

Clouds  Present 

DM 

Moderate  Dust 

HM 

Moderate  Haze 

KS 

Slight  Smoke 

• 

Values  corresponding  to  true  solar  noon 

DS 

Slight  Dust 

HS 

Slight  Haze 

H 

Moderate  Hazc-indeter 

BD 

Blowing  Dust 

F 

Fog 

I 

Intense  Haze-indeterminable 

minable 

BN 

Blowing  Sand 

OF 

Ground  Fog 

K 

Smoke 

N 

Sand 

D 

Dust 

U 

Haze 

KI 

Intense  Smoke 

S 

Slight  Haze-indeter- 

DI 

Intense  Dust 

HI 

Intense  Haze 

KM 

Moderate  Smoke 

minable 

NET  RADIATION:  The  measurenent  is  made  with  a  CSIRO  FUNK  net  exchange  radiometer  over  a  plot  of  sod.  The  value  represents  the  total  in- 
comlng  minus  the  total  outgoing  radiation  of  all  wave  lengths. 


These  data  are  of  an  experimental  nature  and  are  published  as  received  from  the  Palmer  Exp.  Station.     The  instrument  with  which  they  were 
measured  has  not  been  checked  by  the  NOAA,  National  Weather  Service. 

SOLAR  ULTRA-VIOLET  RADIATION  DATA:  These  data  are  from  an  U-V  Eppley  total  ultra  violet  sensor  and  Speedomax  H  (Leeds  Northrup)  Rocorder . 
This  Instrument  has  not  been  checked  by  the  NOAA,  National  Weather  Sei^vice. 
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chart  1.  A.   Normal  Daily  Average  Temperature  (*'F.  1941-70),  December. 
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Chort  II  A    Totol  Precipitation  (Inches),  December  1977 


B     Percentoge  of  Normol  Precipilotion,  December  1977 
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CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 
YEAR  1977 

GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

Lewis  A.  Blodgett,  Meteorological  Advisor,  NCC 


January  was  the  coldest  month  of  record  in  the  Ohio 
Valley  and  in  much  of  the  East  and  Southeast.  It 
was  a  very  cold  month  nearly  everywhere  east  of  the 
Rockies.     Several  Midwestern  stations  did  not  exper- 
ience a  maximum  above  freezing  for  the  entire  month, 
for  the  first  time  on  record  of  such  an  occurrence. 
As  to  be  expected,  most  of  the  precipitation  fell  as 
snow,  with  several  stations  reporting  their  snowiest 
January.     A  record  blizzard  buried  Buffalo  late  in 
the  month.     The  cold  reached  its  peak  shortly  past 
midmonth  when  an  Arctic  air  mass  caused  a  number  of 
all-time  lows,  with  severe  freeze  damage  and  snow 
flurries  in  southern  Florida. 

In  the  West,  the  story  was  different.     The  usual 
winter  storms  failed  to  appear  and  it  was  one  of  the 
driest  Januaries,  causing  severe  water  shortages. 
The  record  low  snowpack  in  the  western  mountains  in- 
dicated poor  prospects  for  irrigation  and  other 
water  uses.     Temperatures  were  warmer  than  normal, 
and  Alaska  had  its  warmest  January. 

After  the  first  week  of  February,  temperatures  mod- 
erated in  the  severely  cold  East,  with  unseasonably 
warm  readings  widespread  in  the  second  half  of  the 
month.     The  Southeast  still  averaged  somewhat  below 
the  normal  temperature  for  February,  but  the  rest  of 
the  country  became  warmer  than  normal.  Departures 
reached  16°  above  normal  in  Montana.     It  was  a  dry 
month;  the  drought  continuing  in  the  West,  and  only 
some  Midwestern  areas  reported  above  monthly  normal 
precipitation,  which  fell  mostly  at  the  end  of  the 
month. 

March  was  a  warm  month  everywhere,  except  in  the 
Southwest.     Some  welcome  rain  fell  in  the  drought- 
plagued  West,  while  heavy  rain  fell  in  the  Great 
Plains  and  Midwest.     Some  stations  in  these  regions 
reported  their  wettest  March. 

Warm  weather  persisted  in  April,  with  a  mid-month 
heat  wave  sending  temperatures  to  the  low  90° 's  in 
the  Northeast,  paralleling  a  similar  occurrence  the 
year  before.     Only  Maine,  Texas,  and  a  few  small 
Southern  areas  reported  monthly  temperatures  below 
normal.     It  was  dry  in  the  West  and  Southeast,  with 
above  normal  precipitation  from  New  Mexico  northeast- 


ward through  Minnesota,  and  in  the  Appalachians  where 
heavy  rains  caused  severe  flooding  in  some  areas 
early  in  the  month. 

May  continued  the  warmer  than  normal  trend,  except 
for  west  of  Rockies,  where  temperatures  were  cooler 
than  usual.     Heavy  rains  fell  in  the  West,  Central 
Plains,  and  isolated  Eastern  Coastal  areas.  Parts 
of  the  East  were  quite  dry.    An  unusual  snowstorm 
occurred  in  the  Northeast  during  the  second  week, 
with  all  time  snow  records  for  May, 

Except  for  the  Northeast,  June  was  a  warm  month. 
Monthly  departures  exceeded  8°  in  parts  of  the  West. 
Rainfall  was  quite  varied,  but  much  of  the  country 
experienced  below  normal  precipitation.  Drought 
became  serious  in  the  Southeast. 

July  continued  hot  and  dry  in  much  of  the  Southeast, 
stressing  crops.    Most  of  the  Nation  except  for  the 
Northwest  experienced  a  hot  July.     Precipitation  was 
again  spotty,  but  large  parts  of  the  normally  dry 
West  received  above  normal  rainfall. 

Some  reversal  of  pattern  occurred  during  August,  as 
the  Northwest  warmed,  and  from  Montana  to  New  York 
southward  to  northern  Texas  monthly  temperatures 
dropped  below  normal,  as  much  as  6°  to  8°  in  the  Da- 
kotas  and  eastern  Montana.     Precipitation  was  ample, 
with  most  areas  of  the  Country  receiving  above  aver- 
age rainfall.     Some  pockets  of  dryness  remained  in 
Texas  and  the  mid-South. 

September  was  a  warm  month  in  most  of  the  Nation. 
Only  the  extreme  North  and  Northwest  experienced 
cooler  than  normal  temperatures.     Heavy  rains  early 
in  the  month  caused  flooding  in  the  Midwest  and  har- 
vesting delays.    Most  of  the  Country,  except  the 
Southwest  and  isolated  Eastern  areas,  experienced  ex- 
cessive rainfall. 

Above  normal  precipitation  continued  in  October  from 
southern  Mississippi  through  New  England.     Much  of 
the  West  was  drier  than  normal.     In  general,  tempera- 
tures were  warmer  than  normal  west  of  the  Rockies  and 
cooler  than  normal  east  of  them. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 

YEAR  1977 


Although  November  was  in  general  warmer  than  normal, 
by  midmonth  significant  snow  fell  in  the  Northwest 
and  the  Great  Lakes  area,  where  monthly  temperatures 
did  average  below  normal.     Ample  moisture  fell  in  the 
Northwest  as  well  as  most  of  the  Midwest  and  East. 


December  was  colder  than  normal  east  of  the  Continen- 
tal Divide,  while  the  West  continued  warm.     The  mid- 
South  was  dry.     However,  significant  precipitation 
fell  during  this  first  winter  month  in  the  West,  con- 
trasting sharply  with  last  year  and  promising  to  end 
the  2-year  Western  drought. 


-  4  - 


MAXIMUM  SHORT  DURATION  PRECIPITATION 
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13* 

1709 

.17 
13 
1719 

.20 
13 
17*5 

.29 

H 
1809 

1810 

.38 
13 
1830 

.*2 

13 
1900 

13 
1930 

.90 
H 
2000 

DATE 
TIME 

02 
1919 

12 
1930 

02 
1930 

o2 
1915 

02 
1990 

02 
2000 

02 
2017 

02 
2019 

02 
2010 

02 
2023 

02 
2093 

02 
2119 

Fia 

OkTE 
TIH6 

.51 
CJOJ 

.3« 

23 
030" 

■  *l 
23 
P31J 

ii" 
oile 

.51 
23 
03211 

.99 
23 
03*3 

.63 
23 
0398 

.67 
23 
0*11 

.68 
23 
0*38 

21* 

0*98 

0928 

.68 
I) 

0998 

FEa 

OATE 
TIME 

.10 

il5 
23 
0819 

0820 

.25 
t3 
0*29 

.26 
23 
0835 

.33 

11 
2010 

11° 
2010 

.91 

11 
2010 

.39 

11^ 

.*l 

U 
2O10 

11* 

2010 

FIB 
OATE 
TIME 

.02 
08 
18*5 

.02 
OB 
18*5 

.02 
08 
18*3 

18*5 

.02 

OB 

18*9 

.02 
08 
1«*5 

.02 
18*9 

.0) 
23 
1*02 

.03 

23 
1*02 

2" 
1922 

.03 
21 
1332 

.03 
21 
1722 

HAii 

DATE 

TIHE 

11 
0i'31 

00*0 

U 
0«*9 

11 
OB99 

U 
0910 

U 
0925 

09*9 

11 
1009 

27 

27 
08  lO 

27 
0800 

MAR 
OATE 
TIME 

1509 

27 
1910 

1315 

l7 
1520 

0000 

28 

0^0 

0000 

28 
1613 

1619 

27 
1613 

27 
1619 

MAR 
DATE 
TIME 

.02 
25 
0958 

.0* 
29 

1000 

.03 
29 
1000 

.07 
I3 

lolo 

.10 
29 
0902 

29 
0902 

29' 

0902 

25* 
0902 

.27 
29 
0912 

.32 
29 

1011 

.30 
29 

lOlO 

29* 
1038 

PATE 
TIME 

n 

Otiit 

.0« 
19 
0**1 

.ft9 
15 

t9 
0*90 

.13 
15 
0)00 

.16 

19 
0919 

.16 
1> 
0913 

.16 
13 
0919 

.19 
20 
1113 

20^ 
113> 

.21 
20 
1139 

.22 
17 
2359 

DATE 
TIME 

19*9 

17 
199" 

1999 

17 
lAOO 

17 
1610 

17 
1629 

1^*0 

1700 

17 

1720 

17*0 

17 
1810 

17 
IS*0 

DATE 
TIME 

T 

' 

T 

T 

DATE 
TIME 

21 

22 

22 
16*8 

I2 
l«33 

22 
1703 

22 
l'l» 

20 
0092 

20 
0112 

20 
0112 

20 
0152 

20 
0222 

20 
0292 

TIME 

1703 

oe 

171" 

Oi 

1719 

08 

1720 

08 
1730 

02 
1*19 

02 
1630 

1690 

02 
1710 

02 
1710 

02 
1800 

02 
1810 

DATE 
TIME 

.02 
00*0 

.0* 

12 

00*5 

00*6 

.05 

12 

0099 

.06 
12 

OlOT 

.07 
12 
0110 

.09 

12 
0130 

.10 
12 
0105 

■  11 
12 
01*7 

.13 

12 
0143 

.16 
0146 

.18 
12 

014* 

DATE 

TIME 

it 

26 
062S 

2b 
0630 

0«35 

26 
0700 

2» 
0700 

26 
0709 

26 
0729 

26 
07*9 

26 
0819 

26 

08*9 

OATE 

TIME 

0812 

28 

0837 

08*2 

le 

09O0 

28 
0919 

U910 

0990 

1010 

1030 

28 

1100 

28 

1130 

OATE 
TIME 

0**9 

16*7 

08 
1692 

1700 

08 

1700 

08 
1700 

08 
1700 

08 
ITOO 

08 

1700 

08 

1700 

1700 

08 

1700 

JUL 
DATE 
TIME 

.11 
2T 

.1' 

27 

■  23 
27 
n6na 

.26 

l7 

OAoe 

.32 
27 
0608 

.*2 

27 
0623 

27' 
0638 

.99 
27 
0638 

.67 
27 
0698 

27* 

0700 

.60 

27 

0700 

•  >7 

27 
0700 

DATE 

TIME 

1199 

30 
1202 

30 
1209 

90 

1227 

1230 

30 
1232 

30 
1219 

12*6 

30 
1299 

130* 

30 

130* 

30 
130* 

DATE 
TIME 

.01 
16 
1092 

16 
1092 

.02 
1* 
1110 

.02 
16 

lilo 

.02 

16 
1110 

.02 
16 
1110 

.02 

16 

uio 

,02 
16 
lUO 

.02 

16 
1110 

.02 
16 

1110 

.01 
16 
1110 

.02 
16 
1110 

AUG 
DATE 
TIME 

P 
1249 

13 
1211 

23 
1913 

?3 
0538 

23 
09*8 

23 
0603 

23 
0618 

23 
0638 

23 
0698 

23 
0716 

23 
07*8 

23 
081S 

AUC 
DATE 

TIME 

1800 

17 
1605 

11 

0759 

l7 
07*  S 

0808 

0799 

17 
0810 

0830 

0090 

oilo 

17 

09*0 

1  0* 
17 

AIJ& 
OATE 
TIME 

.09 
17 
09*8 

17 

•  11 
17 
U20 

.1* 

l7 
1120 

.22 
17 
1120 

.11 

IT 
1120 

.38 

17 

1121 

i" 
1121 

.60 

17 
1127 

.66 

17 
1121 

.76 
17 
1200 

.82 

IT 
1210 

SEP 
TIME 

.«9 

05 
l«S 

'■S 
1*25 

•  •3 

05 

l.oe 
t*3o 

1.38 
09 
1**0 

1.61 
09 
1*95 

1.79 

09 
1909 

1.80 
09 
1929 

'09' 
13*9 

1.89 

09 
1609 

1.68 

09 
1639 

J. 90 

09 

1709 

SEP 
OATE 
TIME 

0339 

03*0 

29 
03*5 

29 
OtSo 

0930 

29 
05*9 

o'o 

29 
0650 

0708 

29 

0730 

29 

"730 

SEP 
OATE 
TIME 

OCT 

.OA 

.01 

2*° 

.11 

.13 
2* 
0912 

.19 

.19 
2* 

0319 

.19 

.21 

.30 
2* 

.31 
2* 

0710 

OCT 
DATE 

0* 

OD 

oe 

08 

08 
1700 

OCT 
OATE 

^ 

' 

T 

T 

' 

T 

T 

DATE 

TIME 

I* 
0M2 

0912 

"5u 

05l2 

2* 
0915 

0939 

2* 
0999 

2* 

0700 

OTOO 

TIME 

1630 

"8 

16)0 

1630 

oe 

1630 

08 
1630 

08 
1630 

16*0 

1700 

1700 

08 
1700 

TIME 

HOV 
DATE 
TIME 

0" 
ITIO 

1730 

1730 

0» 
1730 

1)8 
IT30 

OS 
1730 

01 
1120 

01 

11*0 

1200 

01 
1230 

08 
1800 

DATE 
TIME 

2210 

20 
2231 

2219 

20 
2!*9 

22*3 

2300 

20 
2305 

2329 

20 

23*3 

0009 

21 
0033 

21 

0100 

NOV 
OATE 
TIME 

."2 
05 
0910 

.02 
09 
0915 

.03 
09 
08*3 

.0* 

09 

.04 
09 
08*1 

.09 

»9 
O'lO 

.06 
09 
0930 

.0« 
09 
0930 

.08 
09 
0930 

09*0 

iO0 

09 
09*0 

.08 
05 
0940 

DEC 

TIME 

ISO" 

I9ft0 

U 

1500 

13 

13 
1509 

13 
1900 

13 
1119 

13 

1919 

1909 

1939 

OEC 

TIME 

1720 

.1> 
1725 

17)0 

.1* 
IT35 

.16 
0930 

.19 
13 
04*9 

.21 
H 
1000 

.25 
1020 

.28 
10*0 

.29 

1100 

.36 

1130 

1200 

DEC 
TIME 

0*00 

0*0" 

0700 

0705 

0719 

28 
0T30 

28 
07*9 

28 
07*9 

07*9 

07*3 

07*9 

07*9 

VEAR 

I'JMTM 

o» 

OV 

06 

06 

06 

06 

VEAR 
tONTH 

09 

09 

.n 

09 

U9 

0» 

,.,0 

09 

09 

09 

YEAH 
IONTH 

qb! 

,08 
08 

■  n 

08 

.1* 
08 

.22 

oe 

.31 
08 

.IB 

08 

,*7 

oe 

oe" 

08 

.76 
08 

.S2 

08 

AI3M0 

*t  CA 

IFO" 

4IA 

RLUG 

[ANVQ 

IFOR 

lit 

EUREK 

\.  CA 

.IFO" 

MA 

DATE 
TIME 

ie»3 

'2 

1655 

02 
1*55 

02 
1900 

02 
1900 

02 
1900 

02 
1920 

2129 

2090 

02 
2100 

02 
2129 

DATE 

TIME 

02 
1320 

132" 

1320 

1120 

02 
1320 

02 
1320 

02 
1320 

02 
1320 

02 
1320 

1320 

02 
1390 

1*20 

JAN 
OATE 
TIME 

.10 
0058 

0101 

.13 
0* 

oint 

.16 
OlU 

.17 

0* 

0121 

.19 
0* 
0136 

.20 

oi9i 

.20 
0* 

0211 

0* 

0231 

.20 
04 

.22 
02 
0929 

.2* 
0999 

FEB 

OATE 

TIME 

21 
lAlO 

21 
l*3ft 

21 
1*15 

Jl 

1*35 

21 

1**0 

21 
1*99 

21 
1910 

21 
1929 

1999 

21 
1599 

1999 

21 
1999 

OATE 

TIME 

21 
1029 

21 
2030 

21 
2039 

21 
0730 

21 
C730 

21 
07  30 

21 
0730 

21 
0730 

21 
0730 

21 
0730 

21 
0730 

Fie 

DATE 
TIME 

zt 

0221 

022A 

28 
0223 

0230 

28 
02*0 

28 
0299 

28 

0310 

28 

0930 

28 
03*7 

2S 

28 
0*12 

0**2 

DATE 
TIME 

T 

.01 
30 
073'' 

10  ' 
0710 

0T30 

0759 

io' 

0799 

30' 
0755 

079  9 

30^ 
0795 

0799 

.02 
30 
0799 

.02 
30 
0799 

DiTE 
TIME 

12 
0*05 

0*09 

21 
0322 

0522 

23 
0932 

0T09 

09 
0709 

0730 

09 
0020 

09 
0820 

09 
0820 

09 

OATE 
TIME 

Of 
2358 

233* 

08 
235B 

08 
2198 

2358 

2'9B 

OS 
2398 

08 
2198 

09 

09 

0022 

23 
0456 

21 
0901 

r>Ar£ 

TIKE 

.01 
1310 

.01 
30 

im 

.01 
30 
1329 

1525 

30^ 
1129 

.02 
30 
1*39 

.02 
30 
1339 

.02 
90 
1939 

30^ 
1339 

.02 
30 
1339 

.02 
30 
1339 

.02 
30 
1339 

APR 
OATE 
TIME 

30 

1611 

30 
lAl*. 

10 
1616 

lO 

30 
1616 

30 
1*16 

30 
1616 

10 

1621 

30 
1621 

30 
1706 

30 
1718 

90 
1808 

DATE 
TIME 

0739 

29 
07*» 

29 
07»2 

23 
07*6 

30 
1936 

10 
19*7 

30 

90 
19*7 

30 
1947 

30 
2098 

JO 
2130 

30 
2200 

OATE 
TIME 

1> 
154T 

?3 
1'9» 

21 
17S8 

23 
1TS« 

23 
1730 

23 
1730 

23 
1715 

23 

1730 

23 
1730 

23 
1717 

23 

ITOO 

21 
1616 

DATE 
TIME 

01 

1*53 

1*3* 

03 
1**3 

10 
02*0 

1*57 

02*7 

03 
1927 

03 
19*7 

03 
1392 

09 
1720 

09 
0250 

09 

0290 

OATE 

TIME 

03 
0B*9 

06*5 

11 
01*9 

01*4 

11 
015* 

U 
0209 

U 
022* 

11 
02** 

0304 

11 
032* 

11 
039* 

11 
0*2* 

JUN 
DATE 
TIME 

1920 

192'» 

30 
19?0 

152S 

30 
1935 

30 
15)0 

30 
1609 

90 
1630 

09 
0130 

09 
0219 

09 
0230 

09 
0269 

OATE 
TIME 

1*9* 

19 

1*20 

1*20 

19 
1*20 

19 
1*5* 

19 
1508 

19 
1919 

19 
1319 

I' 
1919 

19 

191S 

OATE 

TIME 

Oil* 

019* 

19 
019* 

1» 
Ol9* 

0194 

19 
019* 

19 
019* 

19 
019* 

19 

0027 

19 

002  7 

19 

0027 

19 

0194 

JUL 
flATE 
TIME 

' 

T 

OATE 
TIME 

01 
2123 

212? 

Ol» 
2113 

213'' 

01* 
21*8 

('1 
2130 

01 
21*5 

01 
2209 

2229 

01 

01 
2210 

01 
?230 

DATE 
TIME 

T 

T 

' 

T 

' 

AUC 
ftATE 
TIME 

.''2 

17 

17 
l**r) 

It* 
1**9 

17* 
1*90 

It' 
19C0 

.09 
17 
I5l9 

.12 
17 
1900 

.1* 

17 
1900 

.16 
IT 
1913 

.17 
17 
1935 

.18 

17 
1610 

.20 
17 
1630 

OATE 
TIME 

2307 

231? 

11 
2009 

25 

2022 

2037 

29 
2052 

25 
2098 

25 
2098 

29 

2098 

29 
2098 

29 
2292 

AUO 
DATE 
TIME 

.02 
2* 
1  l"l 

.02 
2* 

1101 

.03 
2* 
1101 

.0* 
2* 

iioe 

.09 
2* 
1117 

.03 

1117 

.09 
2* 
1117 

.03 
2* 
1117 

.09 
2* 
1117 

2* 
1199 

.06 
2* 
1199 

2** 
1199 

SFP 
OATE 
TIME 

T 

SEP 

TIME 

2'' 
1720 

172* 

1711 

2l90 

26 
2199 

2399 

28 
?355 

78 
2J95 

29 
0009 

29» 
0095 

29* 

0099 

SEP 

OATE 
TIME 

1« 

2106 

2107 

211* 

18 

2119 

1" 
2126 

2399 

18 
21*8 

2339 

IS 
2399 

19 

0010 

18 

2327 

18 
2399 

OCT 
DATE 
T1M6 

T 

OCT 
OATE 
TIME 

27 
0193 

27 
019" 

27 

0203 

2«* 
0252 

29* 

"292 

00*9 

29 
00*9 

19 

00*9 

29 
0200 

29 

0200 

29 
0200 

29 
0200 

□  CT 
DATE 
TIME 

25 

0712 

29 

Oft  11 

OTlt. 

0719 

0723 

23 
07*3 

29 
0798 

25 
0821 

2S 
08*1 

29 
0838 

2> 

0811 

.99 
29 
0856 

DATE 
TIME 

09*0 

09 
09*' 

09 
O990 

«5 

0* 
0950 

09 

I'HO 

05 
1029 

09 
1025 

09 

05 
1029 

09 
1209 

1239 

NOV 
TIME 

1033 

21* 
103'» 

21* 

1033 

18*9 

21 
1739 

21 
1750 

21 
1809 

21 
1829 

1B*5 

21 
1909 

21 
1933 

21 
2009 

NOV 
OATE 
TIME 

21 
1816 

1*37 

21 
18*4 

21 
1**6 

21 
18** 

21 
1-98 

21 
1908 

1639 

16  56 

0* 
1696 

1696 

.68 
0* 
1656 

OCC 
TIME 

mo 

l«9i 

19*0 

l7 
1990 

IT 
1990 

17 
1950 

1' 
1800 

17 
1820 

17 
1890 

1890 

1090 

1929 

DEC 
TIME 

19*0 

19*0 

19*0 

15*9 

1999 

22*9 

22*9 

1** 
22*9 

22*3 

22*3 

22*9 

22*9 

OEC 
TIME 

.12 
1932 

19JI 

0900 

21 
0900 

.61 
21 
O9DO 

.67 
21 
090O 

.71 
0900 

.72 
0900 

.74 
0944 

.76 
0136 

VEAH 

12 

12 

11 

12 

12 

12 

«a 

12 

VE*R 

tONTH 

12 

12 

12 

12* 

12* 

11 

12 

12 

12 

YEAR 

.12 

0'^ 

'I' 

.91 
12 

.96 
12 

.*l 
12 

.67 
12 

.79 

.80 

09* 

1.30 

FRISN 

1,  CA 

UA 

LONG 

IfACM 

■  CAL 

FOBN 

A 

LOS  A 

ICELE 

1.  c* 

,IFn« 

'lA 

Jit* 

OATE 
TIME 

02 
I05A 

■>2 
2102 

02 
2102 

02 
2llO 

02 
2113 

02 
2121 

02 
21*3 

02 
2203 

«» 

02 
22** 

02 
231* 

02 
2309 

DATE 
TIME 

0128 

0131 

03 

03 
0**3 

03 

0193 

03 
0208 

03 
U223 

03 
0223 

03 
0223 

03 
01*8 

03 
0216 

03 
0216 

OATE 
TIME 

1296 

1256 

07 
1256 

07 
1)00 

07 
1300 

09 
2108 

09 
2108 

09 
2119 

OS 

09 
2l*S 

06 
174J 

1819 

FES 

DATE 

TINE 

.^i 
21 
13'2 

21 
1)9T 

21 

1*02 

7l 
U07 

21 
1353 

21 
l*0« 

^21 

21 

l*on 

21 
1*19 

21 
1*IS 

1*19 

21 
1*19 

Fsa 

DATE 
TIME 

.03 
2* 
0990 

2* 
099" 

2* 

0952 

loOO 

10* 

2* 

1007 

2* 

1007 

2* 
1007 

2* 

1007 

2* 

1007 

2* 

lOOT 

2* 

1007 

FEB 
OATE 
TIME 

21 
lOlO 

1030 

21 

1033 

I3 

1"39 

23 
1039 

29 
1U39 

23 
1033 

21 
1100 

23 
1100 

23 
1100 

23 
1100 

23 
1100 

OATE 

TIME 

21 
15*2 

23 

l»*7 

21 
15)2 

73 
155* 

23 

1015 

23 
1630 

13 
1*90 

23 
1710 

23 
1T30 

23 
1800 

23 
1635 

DATE 
TIME 

•  .23 
1813 

16 
l"13 

16 

iai3 

.36 
16 
1*13 

'  .37 

16 
1813 

.37 
16 

1*13 

1  ,37 

16 
1813 

29' 

0033 

0058 

'  ,91 
29 
0112 

.99 
29 
0130 

.59 
29 

one 

OATE 
TIME 

,09 
17*9 

,0* 
17*5 

ii* 

0893 

.12 
16 
0*99 

.16 

16 
0859 

.23 
0»99 

.29 
16 
0899 

.36 

16 
0905 

.42 
16 
09*3 

29* 
0090 

.49 

29 
0120 

.92 
29 
0119 

APR 
OATE 
TIME 

i" 

23*9 

30 
2)9* 

2359 

2l5o 

30 

30 
2J99 

30 
2359 

90 
2999 

30 
2359 

30 
2S1V 

30 
2359 

30 
7359 

DATE 
TIME 

' 

• 

T 

' 

DATE 
TIME 

T 

T 

T 

' 

T 

OATf 
TIME 

1122 

212* 

11 
16n9 

1*12 

11 
U22 

107 

U*e 

11 
190B 

11 
2338 

U 
23** 

11 
2391 

12 
0030 

OATE 
TIM» 

on 

0650 

08 
069* 

0700 

0709 

0719 

0790 

0* 
07*9 

08 
0809 

0809 

OS 
0809 

08 
O8O9 

OS 
0803 

DATE 
TIME 

0* 
1**8 

08 
1*91 

0* 
1*96 

08 
1*98 

1*98 

08 
1*98 

08 
O9OS 

08 
092  9 

08 

r9*9 

08 
1003 

08 
1039 

08 
1109 

DATE 
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23 
2019 

23 
20** 

23 
2100 

23 

2120 

21*0 

23 

2200 

21 
2236 

21 
2236 

2J 

22 

2? 

?2 
1*33 

22 
1**3 

22^ 

22 

12 
1933 

.11, 

22 

22 
16*3 

ITIJ 

OATE 

TIME 

2^^ 
0799 

.*1 

78 
OBO" 

■  91 

29 
0805 

78* 
091n 

.76 

29 

OBI9 

.77 
28 
0830 

.78 
2» 
08*9 

0900 

1.2* 

29 
09  30 

1.29 
2« 

09*9 

1.27 
29 

1.2T 
28 

1019 

JUL 
OATE 
TIME 

01 

1927 

Zt 
197* 

26 
1«2R 

26 
1923 

1936 

26 
1991 

1610 

26 
162S 

26 
1632 

1702 

26 
1712 

AUG 

HATE 

0? 

26 

IBl* 

1*19 

26 

1829 

'6 

^26^ 

1919 

26 
1935 

26 
1999 

20LO 

26 
2010 

AUG 
OATE 

TIME 

03 
1139 

03 
1 109 

1106 

"3 

ll  10 

03 

1139 

1139 

03 
11*5 

03 
1192 

1139 

03 
1139 

03 
11*9 

ll*S 

AUG 
DATE 
TIME 

19* 
17*0 

.31 
19 
17*9 

.*0 
1790 

.99 
15 
17*9 

."0 
19 
1790 

•  91 
19 
1920 

.91 
19 
1820 

.91 
19 

.91 
19 

1900 

19* 
1920 

.'I 

19 
1990 

.91 
19 
2020 

SEP 
PATE 

.23 

16 
1*29 

U3o 

1*30 

1**9 

190 

16 
1920 

16 
1939 

16 
1600 

I* 
1630 

16*0 

SEP 

PATE 
TIME 

16 
0921 

IB 
1909 

19?0 

1923 

in 

1931 

1932 

1932 

19 
1932 

IB 
1932 

19 
1932 

18 
1932 

19 
1932 

SEP 
OATE 
TIME 

26 
1932 

26 
1936 

lO 
1612 

26* 

19*0 

26 
19*3 

26 
19*1 

19*3 

26 

159* 

26 
1624 

26 
169* 

OCT 
TIME 

U2 

oe«a 

02 

02 
OB98 

02 
0903 

C2 
0913 

29 
1«1* 

29 
191* 

29 
192B 

29 
19*B 

29 

ZOOH 

29 
203S 

29 
210B 

OCT 
DATE 
TIME 

2* 
1129 

25 
113P 

29 
1139 

25 
U*0 

29 
1190 

llo9 

Z9 
1220 

25 
12*0 

29 
12*9 

29 
1320 

29 
1390 

29 

OCT 
OATE 
TIME 

29 
1707 

29 
171" 

29 
1719 

79 
1717 

29 
1730 

29 
17«1 

25 
1797 

29 
1917 

29 
1830 

29 
18*9 

29 
18*9 

29 
1B17 

NOV 
OATE 
TIHE 

2320 

22 
2329 

22 
2330 

llOO 

0* 

Uoo 

1119 

09 
2399 

09 
2390 

DATE 
TIME 

0**3 

0*90 

0*59 

0* 

0120 

0* 

0939 

0* 
09*0 

0* 
0608 

0* 
0638 

NOV 
DATE 
TIME 

30 
IBU 

09- 

0* 

0907 

"9 

0* 

e* 

0* 

0939 

0995 

0* 
0999 

DEC 
DATE 
TIME 

a" 

202S 

30 
2050 

■  21 
30 
2099 

.22 
30 
2100 

.2B 
09 
0«3o 

.39 
09 
06*9 

.*9 

09 
0700 

0720 

.90 
09 
07*0 

.99 
09 
0800 

.98 

09 
OBSO 

.60 
09 
0900 

OEC 
OATE 
TIME 

.20 
29 
0098 

.31 
29 
OlOP 

29° 

-107 

2" 
01  10 

.93 
25 
0122 

.61 
29 
0139 

.72 

29 
0190 

.83 
25 
0209 

.90 
29 
0220 

2" 
4210 

.93 
29 
0305 

.93 

25 
0309 

OEC 
DATE 
TIME 

18 
0196 

25 
0229 

0226 

»9 
0228 

29 
0238 

29 
0292 

29 
0308 

29 
0928 

3*B 

29 
n40B 

29 
(1*20 

29 
0*90 

VEAA 

.99 
OR* 

1.0" 

ue 

t.29 
on 

1.51 
Ofl 

1.99 

1.69 

08 

**a' 

1.79 

08 

1.79 

1.79 
09 

1.79 
08 

VEi« 
fONTH 

.99 
0» 

08 

1.00 
OA 

1.9« 

09 

2.00 
08 

2.39 
08 

2.*2 
08 

2.90 

09 

*.19 

OS 

YEAR 
lONTH 

.*0 

03 

.9* 

09 

.71 
09 

.80 
09 

.91 

07 

1.16 

1.27 
07 

1.29 

07 

1.31 
07 

1.33 
11 

i.ia 
01 

1.93 
03 

•  DHE> 

J  A"* 
OATE 
TIME 

FEB 
OATE 

TIME 
HAR 

TIME 

APR 

PATE 
TIME 

OATE 
TIME 

OATE 

OATE 
TIHE 

AUG 
OATE 
TIME 

CEPR 

0« 
1019 

.11 

27 
0239 

2' 
0795 

■  .'•5 

1619 

2^ 

1039 

3"' 

.13 
01 

leos 

1*0 

l"19 

.17 

27 
0239 

0799 

1.D7 

30 
162" 

.ao 

2e 

.19 

30 

.1 

01 
18* 

09 
1*1 

09 
1019 

.23 
27 
02*0 

12 
1630 

1.39 

30 
1625 

16*9 

.19 

30 

01 

:b9c 

09 
1*1 

09 

.26 
02*9 

|2 

'io* 

1*30 

1.1* 

t» 
l«So 

.19 

1920 

.2 

i9Sr 

09 
1*2C 

09 

1019 

.33 
27 
0299 

29 
OBOO 

'30' 
1625 

1.2s 

29 

l9no 

.19 
30 
1520 

.23 
22 
17*3 

1*3 

09 
1*00 

.37 

0310 

12 
16*9 

l.*9 

1690 

1.30 

28 
1930 

.19 

30 

.29 
22 
laoc 

1** 

09 
1*00 

27° 
0329 

It 
1690 

1.90 
1* 

1709 

1.30 
2« 

19>1) 

.la 

06 

.3* 

22 

leio 

09 
l*3C 

09 
1600 

.*3 
27 
09*9 

12 
1719 

2.29 

B* 
17*9 

1.30 

2a 
1930 

.18 
19 
11*0 

.*2 
22 

lasn 

09 

i*9e 

09 
1*00 

.*3 

27 
0*00 

20 
0910 

2.26 

0* 
1730 

1.30 

21 
1930 

ll' 

.90 
22 
1929 

09 
191C 

09 
1*00 

27 
0*25 

29 
0939 

1.30 

28 
193« 

.21 
IB 

1222 

.90 
22 
18*3 

09 
159C 

09 
1*00 

.96 

27 
0*92 

12 
1638 

2.60 

0* 
1830 

1,30 
29 
1930 

.23 
l« 
1290 

.90 
22 
1929 

09 
1990 

09 
1*00 

.99 
27 
0920 

12 
17O0 

1909 

1.10 
28 
1930 

.23 
18 

1329 

.90 
22 
1919 

09 
1990 

SAVAN 

TIME 

FEB 
OATE 
TIME 

OATE 
TIME 

OATE 
TIME 

DATE 

tihM 

OATE 
TIME 

DATE 

TIME 

AUG 
DATE 
TIME 

I** 
1090 

.15 

19 
2020 

0* 
16  3* 

.23 
23 
1133 

23 
12*0 

13 
1610 

07 
1916 

2* 

13?2 

lEHRC 

.O' 
1* 
1092 

.21 
27* 

1*2* 

163* 

.27 
23 
113" 

0613 

13 
1«09 

1916 

2* 
132« 

;» 

.11 
1* 

109* 
27* 

0* 
1636 

.28 

23 
lUl 

2* 

13 
1610 

07 
1916 

2* 
1328 

.13 
1* 
1059 

.28 
77 
1*30 

la36 

.29 
23 
11*7 

7* 
0613 

l3 
1619 

07 
1921 

1)36 

.18 

I* 

.32 
27 
1*33 

1636 

.30 
23 
1191 

2* 

13 

07 
1932 

1336 

.29 

U23 

.*o 

27 
1*98 

1636 

.3* 
23 

2*10 

0613 

13 
162* 

1937 

2* 
1136 

.32 
!*♦ 

1130 

27^ 

0* 
1636 

23° 
132b 

2* 
0613 

13 
162* 

07 
1937 

2* 

1336 

1139 

.*9 

27 
1532 

1636 

.9* 

23 
23*6 

0620 

13 
162* 

07 
1937 

2* 
1336 

.*8 

11*6 

.90 
27 
199* 

1636 

Z* 

0009 

0631 

13 
162* 

07 
1937 

2* 
1336 

.99 
03 
11*6 

27* 

1610 

16*6 
.71 

2* 

0022 

2* 

0631 

13 
162* 

1937 

2* 

1336 

03* 
11*6 

.9* 

27 
16*0 

.79 
2* 
0092 

0631 

13 
162* 

1937 

1336 

.73 
03 

.96 
2* 

0890 

1716 

2*' 

010* 

2* 

0631 

13 
162* 

193T 
2* 

BOISf 

JAN 
OATE 
TIME 

FEB 
DATE 
T  IME 

OATE 
TIME 

DATE 
TIME 

DATE 

TIME 

OATE 
TIME 

JUL 
DATE 

TIME 

AUG 
DATE 
TIME 

104 

.02 
03 
07*0 

21* 
1*10 

0990 

.01 
13 
1217 

23* 

0210 

io' 

08*0 
.02 
0935 

2* 
09*0 

'0 

.03 

03 
07*P 

.09 
21 
1*29 

.11 

10 
099" 

i" 

1222 

.0* 

0219 

.19 
10 
09*0 

.02 

09*0 

2* 
09*9 

.03 
03 
07*0 

21* 

.11 
I" 
0990 

.03 

1277 

.10 
23 
0220 

•  21 
10 
08*9 

.03 
2* 
09*9 

2* 

0990 

ol* 

.06 
71 
1*30 

.12 
lO 
0999 

.03 
l3 
1732 

.11 
»3 
0729 

lO* 
0900 

7* 
0990 

0999 

.09 
03 
07*0 

.06 
21 

1*30 

.18 

1" 
1009 

13* 
12*2 

.18 

23 
02*0 

i" 

08*0 

.0* 

2* 
O6O9 

2* 

1009 

.07 

03 
07*0 

.07 
21 
1*90 

1020 

.09 
13 
1297 

.21 

0290 

to 

0899 
.05 

0619 

1020 

.09 
Ol 
07*0 

.07 
21 
1*50 

.IB 

10 
IOI5 

.06 

13 
1290 

.26 
23 
0309 

io' 

0910 

.06 
2* 
10*0 

2* 
IOI5 

03* 
07*0 

.08 

1929 

.30 
10 
1099 

.07 
13 
1199 

.31 
23 
0929 

io^ 

0930 

.08 
2* 

1100 

1090 

.13 

03 
07*0 

.09 
2* 
0139 

.32 
10 
1115 

1319 

.38 
23 
03*9 

**2 

0930 

2*' 

1110 

2* 

1090 

.19 
01 
07*0 

.09 
I* 

0139 

.33 
10 
1139 

.07 
13 
1339 

.39 
23 
0*00 

io 

0919 

2* 

1130 

1090 

.16 
01 
07*0 

.U 
2* 
0139 

.39 

10 
1209 

l" 
1*09 

23 
0*30 

.90 
10 
0919 

•  12 

1200 

1090 

.IB 

01 
07*0 

2** 
0135 

.19 

10 

1219 

ll' 

1*39 

21* 
0*90 

.96 

10 
0919 

.11 
2* 
1230 

1050 

SEP 
DATE 
T|h£ 

OCT 
HATE 
TIME 

NflV 
OATE 
TIME 

OEC 

TIME 

.1 

07 
062 

29 
13' 

.  I 
09 
03* 

.1 

213 

.2 

07 
0''2 

75 
133 

.2 

09 
010 

.1 

1  21* 

.3 

07 
06O 

29 
13* 

•  > 
09 

010 

»  .2 

.3 
07* 

?9 
119 

.J 
o9 

on 

.! 
I* 

2|3 

07 
061 

29 
1*" 

.* 

012 
.3 
21* 

.6 
062 

29 
1*1 

.6 

05 
013 

.3 

219 

.6C 
07 
fl6  3( 

29 
1*3 

.7 
09 
01* 

.3 

220 

.7« 
07 
061 

15 

1»* 

.7 
09 
020 

.3 

222 

.70 

063C 

29 
190 

.a 

09 

.3 

2* 
22* 

.7C 
07 
069 

29 
192 

030 
.3 
21* 

.98 

07 

oaoe 

29 
195( 

^09 
031 

.6 
2* 

213 

.99 

07 
08SO 

29 
1630 

1.11 

09 
03*5 

.69 

2200 

SEP 
OATE 

TIME 

□CT 

DATE 
TIME 

TIME 
DEC 
TIME 

10 

200 

.1 
29 
211 

09 
213 

.2 
01 
033 

10 
200 

.3 

29 

211 

.1 
09 
213 

.* 

033 

10 

201a 

.*2 

IIZC 

.n 

OS 

21*4 

.5 

01 

03* 

lO 
2019 

.*3 
25 
2)24 

.2C 
o9 
2i9c 

.7< 

01 
03* 

10 
201a 

.*3 
29 
212* 

.28 

09 
2193 

.72 
01 
9398 

2011 

29 
212* 

.3* 

09 
220 

.7 

01 
0*1 

10 
lOlB 

.90 
25 
2209 

.31 

09 
1223 

.7 

01 

o*2e 

10 
2011 

.it 
29 
221* 

.3 
09 
22* 

.7 
01 
0** 

10 
7011 

29 
2214 

•  *3 
09 
221 

.«( 
01^ 

10 
2018 

.5e 

29 
221* 

09 
223C 

.9 

01 
092 

2018 

.99 
29 
221* 

.91 
U9 
2300 

.B9 
01 
0998 

10 
201B 

.61 

29 
221* 

.60 

09 
219B 

.9] 

0621 

TIME 

OCT 
DATE 
TIME 

NOV 
OATE 
TIME 

OCC 
DATE 
TIME 

20 
1220 

29 
0929 

."J 
27* 
103C 

.0 
19 
0633 

20 
122" 

29 
OSS" 

.09 

161' 

.04 

19* 

064C 

1220 

29 
0999 

161! 

.06 
19 
0322 

1730 

.05 
2** 

1«20 

.07 
l9 
0322 

O930 

O950 

.06 
2** 
1630 

19° 
0322 

0930 

1199 

.07 

16*9 

.13 
19 
0>2l 

05*9 

1210 

.10 
22 
O200 

.11 

15 
0322 

0*09 

1129 

.11 

22 
0220 

.20 
19 
0122 

0610 

1110 

.13 

22 
022c 

19 

0322 

0619 

28 
11*9 

22 
0213 

.23 
19 

0600 

1220 

22* 

0219 

.29 
0*90 

06OO 

1219 

.  II 

22 
0239 

.17 
0919 

VEtR 

|tONTM 

■ 

0* 

*  ^0* 

7  l.J 
0* 

i  1.3 
0* 

i  t.3 
0* 

T  I.* 

»  1.6 
08 

}  2.2 
B* 

»  2.2 

k  2.6 
0* 

}  2.6 

e* 

2.T* 
0* 

VEAR 

lONTM 

.3 
09 

,7 

.9 
OB 

l.l 
08 

1,64 

ua 

1.6 
08 

1.9 
oa 

2.2 
OB 

2.2 
08 

1.2 
08 

2,7« 
OB 

2.B 
08 

VEAR 

1ONTH 

.1< 
08 

.1 
OB 

.1 

06 

nb 

.21 

06 

,3 

.13 

06 

.* 
66 

.* 

06 

.49 

06 

.9fl 
06 

.99 

06 
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Htilmmn  ^vclnluUon  In  inch** 


MAXIMUM  SHORT  DURATION  PRECIPITATION 


1.71 
I0«9 


I  l.*T  I 
I  OS)*  • 


I  1«12  < 
'  1.02  1 


I  QUO) 
I  0*00 


00>0  I 

1.1*  : 

0' 

01*»  I 


0100 

OT 
0«S9 


•  !.'>)  lUfti  'l.so  : 


I  0»OI 
>  t.Ii 

16 

I  iM3n 


0«P2 

1.31 

16 
18*9 
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MAXIMUM  SHORT  DURATION  PRECIPITATION 


M«xinium  prccipiutton 
(S  10  160  mlnuti 

(S 

"iriM'miMl 

>n  indi 

a  piccipiuiion  in  inchet 
to  180  mlnuta) 

m 

"» 

80 

.00 

.70 

1« 

.80 

30 

.70 

,» 

.80 

[flLLE 

ANA 

FORT 

lATNE 

ANA 

INOU 

lAPOt 

S*  1 

10  UN 

< 

04T6 
TIMfi 

.02 
l» 
09«0 

.05 
14 
0440 

u* 

nSAo 

£ 

.06 
14 
03*0 

i* 

0)40 

i*^ 

0940 

0299 

0550 

.20 

14 
0990 

.24 
I* 

0550 

.28 

0990 

JAN 
OATE 
TIME 

28^ 

.04 

28 
0119 

."5 
2B 
0174 

?8* 
Ol29 

2b' 
"139 

019* 

28^ 
0208 

.13 
28 
0223 

.13 
28 
0243 

.1* 
28 

0313 

.1* 

28 

"343 

.19 
28 
03*6 

OATE 
TIME 

04 

2120 

2129 

04 
2130 

2i35 

04 

2200 

2200 

09 

1900 

09 
190" 

09 
1830 

09 

1900 

09 

.20 
09 
19*3 

DATE 

Ti»e 

.10 
1410 

.!> 

.22 
26 
1912 

1917 

1923 

1921 

.42 
26 
1923 

26* 
1923 

26 
1950 

26 
19*5 

.92 
26 
1929 

.91 
19*0 

FES 
DATE 
TIWE 

.09 
0*34 

.07 
26 
1349 

26° 
1390 

1355 

26* 
20*9 

2100 

26* 
2119 

.36 
2139 

.36 
26 
2199 

.36 
26 

2215 

.99 

26 
2100 

.61 
26 
21)0 

FEB 
DATE 
TIME 

1949 

26 

144* 

26 
19*9 

£ 

26 
19*9 

26 
19*9 

2* 

19*9 

26 
1949 

26 
19*9 

26 
19*9 

2* 
19*9 

26 

1949 

Mttt 
DATE 
TIME 

I« 

0H3 

i« 

0139 

o::o 

1* 
01*0 

18 
0140 

l« 

01*0 

18 
01*0 

27 
2219 

27 
2235 

27 
2300 

27 

2300 

DATE 

TIME 

2* 

12*0 

28 
2249 

OOlO 

18 

1" 

18 

0040 

28 

2030 

78 

2050 

28 

18 

0295 

IB 

0223 

18 

0349 

MIR 

OATE 
TIME 

ii* 

OBll 

.16 

12 
0(11*. 

.17 
12 
0871 

.18 
0826 

.21 
12 
0814 

il 

0814 

il' 

0814 

12* 
082* 

27* 
1634 

.36 
27 

.*1 

03 
2030 

.46 

0) 

20); 

APA 
DATE 
TIti 

0? 
12D0 

02 
120* 

02 
1210 

02 

l>t9 

07 
1229 

23 
0915 

23 
t>930 

23 
0920 

23 
ft540 

23 

23 
0630 

23 
0639 

APR 
DATE 
TIME 

22 
1200 

22 
120* 

22 
1210 

f2 
1119 

1279 

22 
1247 

22 
12*7 

72 
12*7 

22 
1247 

22 
124/ 

22 
1247 

22 
1830 

DATE 
TIME 

02 
0239 

32 

0737 

02 
02*2 

02 
0747 

02 
0257 

02 
0302 

02 
0922 

02 
0340 

02 
0357 

02 

02 
0447 

02 

0*97 

DATE 
TI><E 

29 
1315 

75 
152" 

1925 

>3 
15*0 

03 
1710 

U3 
1 705 

06 
2235 

03 
ITIO 

03 
1710 

03 

1710 

03 

1710 

03 
1719 

DATE 
TIME 

.02 
03 
2319 

.03 
03 
232" 

03* 
2375 

is' 

2330 

03* 
23*0 

0) 
2359 

0*^ 

uolo 

.17 
0030 

.19 

04 
0050 

.20 

0110 

04^ 

.22 

04 

0210 

OATE 
TIME 

09 
00*2 

OS 
005* 

05 

Ol05 

09 
0115 

05 
0130 

09 
014) 

05 
0709 

05 
0225 

09 
0249 

05 
02*8 

05 
"2*8 

t)4TE 
TIHE 

a" 

QUO 

IS 

on' 

2B 
0120 

78 

Ol25 

2" 
0135 

^8 

0130 

2> 

0130 

oljf" 

28 

28 

0130 

28 
0130 

28 
O130 

OATE 

TIME 

30 
10*7 

76 
1639 

2S 
1640 

78 
U*9 

28 

1699 

30 
1*00 

30 
1819 

90 
1835 

30 
1855 

28 

1702 

28 
1732 

28 
1*02 

JUN 
DATE 
TIME 

.79 
30 
1792 

.57 
1797 

30* 
1802 

.73 
10 
1*01 

.78 

30 
1807 

I  "25 

30' 
1803 

^30 
181* 

'3" 
1840 

1.13 

30 
1693 

1.21 

30 

1.27 

30 
1B>9 

DATE 

TIME 

.94 
I* 

•  e* 

2* 
l**"* 

.«9 
1*47 

'»4 
14»2 

1.00 
2* 
1452 

1.01 

24 
1517 

1.02 

29 
0325 

!■  12 

79 
0329 

0335 

1.2H 
29 
0399 

^29' 
0325 

Ii54 
29 
0399 

OATE 
TIME 

.71 
15 
1)39 

iV 

1340 

.59 
1345 

is' 
1*50 

18^ 
1400 

21 
1335 

2l' 
1390 

.89 
1410 

.85 

21 
1430 

.85 

21 
1*90 

.89 

21 
1520 

.87 

21 
1990 

PATE 
TIME 

2" 
1904 

21 
1904 

21* 
1839 

.93 

1*34 

i.oi 
21 

1*99 

'21' 

193* 

'21' 
199* 

1.86 
201* 

1.86 
21 

1.86 

21 
2114 

AUC 
DATE 
TIlE 

2330 

23 
7330 

2)30 

23 
23)0 

73 
2310 

23 
13*8 

73 

23*8 

23 
23*8 

23 

24 

0117 

24 

0140 

AUG 
OATE 

TIME 

11 
1530 

11 
1939 

11 
1540 

11 
19*9 

1599 

11 
1610 

U 
1629 

11 
1649 

11 
1705 

11 
1725 

U 
1799 

11 
1829 

AUG 
OATE 
TIME 

.24 
1915 

.39 
U 
192" 

.*1 
11 
1925 

il' 
1930 

.93 
19*0 

11 

1595 

il' 
1610 

il 

1630 

ii^ 

1690 

il 
1710 

.91 
11 
1740 

.92 
U 
1810 

SEP 
DATE 
TIME 

.*i 

15 
1328 

13 

m* 

■  a3 
13IS 

1333 

is' 

13*3 

1358 

1 .03 
1*15 

1,09 
1*33 

1*53 

1.1* 

13 
1913 

1.15 

13 
15*3 

1.16 

13 
1613 

DATE 
TIME 

.73 
2030 

01 
2"3« 

01* 
20*0 

13° 
0155 

I3' 

i! 

0220 

i*' 

0239 

.79 
13 
0759 

i) 

0313 

I) 
0345 

.9J 

13 
0290 

1.04 

13 
0320 

DATE 
TIME 

.*8 

3f 
2320 

.77 
2329 

30* 
7325 

.9" 
233" 

l.U 

3r^ 
2340 

^)0 
2395 

^3" 
2  J99 

')0 
2354 

'so^ 

2399 

1.71 
30 

1.71 
7394 

1.76 

30 
2)99 

OCT 
DATE 
TIME 

«1. 

01 

053* 

01 
"943 

09*« 

0559 

0»13 

0617 

06*8 

0715 

01 
0715 

01 
O710 

DATE 
TIME 

31 
2302 

31 
2307 

01 
0330 

03)5 

0349 

0400 

0419 

01 
0*10 

01 
0430 

01 
0490 

01 
0520 

01 
0990 

OCT 
DATE 

TIME 

0*11 

01 
0416 

01 

0421 

rtl 
0*26 

01 
0436 

0*51 

O5O6 

0926 

09*6 

01 

01 
0636 

01 
0706 

NOV 
DATE 
TIwE 

.15 

20 
2239 

.29 

?0 

.33 
20 
2245 

.46 

7Ci 
2>5n 

.48 

7  3  no 

.9'* 
2319 

.72 
20 
2330 

.84 

20 

.96 

20 
2330 

'20 
2940 

l.U 

2t 
00 10 

t.ie 
21 

0040 

TIME 

01 
0090 

"1 
009* 

01 
0160 

Oi99 

O039 

2)90 

01 

oolo 

01 

0030 

0050 

01 
0030 

01 
OO50 

01 
O050 

NOV 
OATE 
TIME 

07 
0239 

0739 

07 
"239 

o7 
0i39 

16 
0200 

16 
0215 

02  30 

16 

0200 

220 

16 

16 
0)10 

03*0 

DEC 
TIME 

1743 

1743 

2757 

7307 

2322 

04 
2337 

2337 

0* 
2337 

2338 

0100 

0137 

DEC 
TIhE 

1632 

1637 

1642 

1*47 

14 

0919 

14 
0930 

1* 

1005 

1029 

10*9 

1115 

1149 

DEC 
TIME 

0021 

0022 

"027 

0032 

00*2 

0057 

1* 
Oll2 

0032 

09 
0341 

0*01 

0*31 

0929 

VEAft 
lOMTH 

.TO 
0< 

1.22 

"9 

l.*9 
OR 

1.69 
06 

2.19 

08 

IJ.J3 
0" 

3.33 
08 

3.33 
08 

>  3.33 
08 

3.*9 
08 

'  1,*9 
08 

TEAR 
(ONTM 

.*• 

08 

.90 
"8 

1.20 
08 

lU* 
08 

1.27 
08 

1.28 

1.29 

08 

1.34 

1.35 
08 

1,36 
08 

1.36 
08 

VEAR 
'ONTM 

.41 

09 

.77 

.84 

04 

.93 
OT 

l.U 
09 

1.99 

09 

1.67 

09* 

1.79 
07 

1.89 

07 

i.a« 

07 

1.86 
07 

t,B6 
07 

SOUTH 

IN" 

|ANA 

DEI  H 

1INE5 

<  low 

I 

0U8U0 

te,  1 

IWA 

JAN 
DATE 
TIME 

.'^2 
13 
14C0 

.05 
13 

190'' 

.93 
13 
15C0 

13 

is' 

1920 

13 
1929 

1919 

13 
1915 

1 3° 
1519 

1919 

.12 

13 
1530 

.U 
1) 
1600 

DATE 
TIME 

' 

.01 

27 
171" 

."2 

1715 

>7* 
1720 

27* 
1730 

27 
17*9 

2°' 
1800 

.06 
77 

1820 

.07 
27 
1840 

.08 
1909 

.08 
1)98 

.08 
19 
1*28 

PATE 
TIME 

.02 

27 
0196 

27 
0198 

27 
0198 

77 
0.9s 

0639 

26 
0698 

26 
0703 

0720 

26 
O790 

080 

26 
0837 

26 
0696 

FEB 
ftATE 
TI-E 

.03 
1690 

.0' 
1499 

12^ 
iTio 

1-F09 

12' 
1719 

12 
1715 

i7* 

1725 

12'' 
17*9 

17*9 

12^ 
17*5 

.22 
17 
1749 

.22 
12 
17*9 

OATE 
TIME 

23* 

.10 
23 
112" 

2)' 
1120 

1129 

.12 
23 

23 
1155 

.12 
23 
1210 

.12 
1230 

.12 
23 
1290 

.12 
2) 

1310 

.12 
23 
13*0 

.12 
23 
1*10 

FEB 
OATE 
TIME 

23 
0332 

033* 

23 
0334 

0137 

23 
"350 

23 
0390 

23 
0*00 

23 
0400 

23 
0428 

I) 

0910 

23 
0910 

23 
0*30 

DATE 

TIME 

12 

12 
201? 

17 
i017 

l2 
2n22 

12 
2032 

12 
2047 

12 
2102 

1320 

if 
1340 

28 

1*00 

28 
1330 

1400 

OATE 
TIHE 

27 

27 
002* 

06U 

il 

11 
0629 

27 
0059 

27 
0059 

27 
0139 

O150 

29 
1209 

28 
1239 

1309 

DATE 
TIME 

12 
1215 

12 
2219 

12 
2216 

12 

17 
2218 

12 
273* 

27 
□  00* 

77 

ooie 

00*1 

29 
1402 

29 
13)6 

29 
1401 

DATE 
TIME 

04 
1190 

04 

1150 

1)50 

0* 
1150 

0* 

1190 

04 
1200 

1220 

02 
0340 

02 
0*00 

02 
0430 

02 

OATE 
TIME 

19 

1214 

19 
1230 

14 
1231 

Al 

19 

1249 

19 
1Z99 

131 

19 
1330 

19 
1390 

19 

1410 

I' 
14*0 

19 
1910 

APR 

OATE 
TIME 

."5 
02 
12*0 

.08 
02 
1249 

.09 
02 
1290 

.11 
o2 
1759 

28* 

0030 

0847 

28* 
0557 

0*' 

0929 

09O8 

.29 
0* 
0938 

.31 
0* 
09*6 

04' 

1000 

PATE 
TIME 

.12 
04 
1319 

.l» 

04* 

7329 

23)4 

73*4 

2399 

09* 

J0l4 

os' 

0S34 

09' 
0044 

02 
0700 

.51 

02 
0730 

.97 

02 

oeoo 

OATE 
TIME 

04 
1310 

1319 

1320 

1329 

0* 
1335 

1390 

0* 
1405 

213* 

04 
2198 

02 
1830 

02 
1900 

02 
1930 

DATE 
TIME 

20 
12"B 

20 
1210 

20 
1210 

70 
1715 

20 
1219 

1215 

20 
1230 

70 
17*9 

20 
1249 

20 
1249 

20 

1400 

20 
1430 

DATE 
TIME 

30 
lS«9 

1595 

30 
1998 

30 
1402 

30 

1613 

>0 

1627 

JO 
16*1 

so 

1700 

1720 

30 
1740 

30 
1219 

'"o 

DATE 
TIME 

23 
1*35 

73 
1*4" 

23 

73 
l49o 

23 
1900 

23 
1515 

23 
1930 

23 
1590 

23 
1630 

23 
1700 

23 
1730 

DATE 
TIME 

2* 

1930 

24 

193" 

24 
1930 

7* 
1539 

2* 
1940 

24 
15*0 

2* 
15*0 

24 
1940 

2* 
1940 

1340 

2* 
15*0 

19*0 

JUL 
DATE 
TIME 

12 
093* 

09*0 

t2 
0949 

12 
0959 

12 
I'lO 

12 
1013 

12 
1013 

12 
1013 

U 
1013 

12 

12 
1013 

OATE 
TIME 

19 
1628 

19 

1633 

167S 

1431 

19 
1638 

19 
1*90 

19 
1709 

19 
1722 

15 
17*3 

19 
1805 

15 
1839 

19 
1909 

JUL 
DATE 
TIME 

17 
1349 

16 
2733 

16 
2233 

16 
2735 

17 
0656 

17 
0690 

17 
0657 

17 
0719 

17 
0715 

17 
0716 

17 

0716 

17 
0719 

AUG 
DATE 
TIME 

08 
OftO" 

V 

OS 
0609 

08 
oei5 

08 
0639 

26 
2129 

28 
21*7 

28 
2205 

28 

2237 

28 
2306 

AUG 
niTE 
TIME 

31 

31^ 

31 
2110 

31 
21  13 

26 

26 
0119 

26 
i>llo 

26 
0147 

2* 
0207 

26 

0227 

26 
0297 

26 

AUG 
DATE 
TIME 

.31 
0« 
00"9 

001" 

.90 

03 
0015 

.95 

0020 

.60 

O030 

08 
0049 

08* 

OlOo 

OB* 

0120 

i'' 

.79 

0017 

.92 

18 

0022 

1.02 

16 
00*8 

SEP 
DATE 
TIME 

fb 
001*. 

26 

1016 

1753 

01 
1759 

1&07 

01 
1820 

ftl 
18*2 

I9ft2 

01 
1913 

01 
1930 

01 
1930 

SEP 
OATE 
TIME 

.76 
08 
2336 

.2* 

08 
233" 

.79 
03 
2342 

hi'' 

08* 
7358 

08 
2398 

0*' 
000a 

.73 
09 
0028 

.74 

04 
00*8 

09* 
"118 

.79 
09 
01*8 

.80 

09 
"201 

SEP 
DATE 
TIME 

.32 
17 
2022 

•  44 

17 
202* 

17* 
2030 

I7' 

2A39 

.94 
17 
20*9 

i" 

2056 

i'' 

2112 

i" 

2133 

IT* 
7150 

.81 

17 
2230 

.84 

17 
2257 

.68 

17 

2310 

OCT 
DATE 
TIME 

01 

ni9i 

01 
0197 

01 

0l52 

0217 

0732 

02*9 

0305 

0305 

01 
0  305 

01 
0300 

01 
0300 

OCT 
OATE 
TIME 

.08 
2" 
2336 

.19 
30 
233*> 

•  15 
30 
2330 

.  17 
21*5 

.71 
2158 

.2* 

0008 

.26 

0027 

.36 
31 
00*9 

.*8 

31 
0109 

.95 
31 
0122 

.60 
31 
0159 

.62 

31 
0229 

□CT 
OATE 
TIME 

24 

0690 

2* 
069* 

24 

7* 

0703 

2* 
071S 

1749 

17*9 

1749 

17*9 

07 
17*9 

07 
17*9 

07 
17*9 

OATE 

TIME 

2" 
2U0 

2127 

2130 

70 
2l35 

29 
1116 

25 
2125 

29 
2138 

79 

25 
2219 

29 

7300 

73U 

7337 

TIME 

09 
002" 

0070 

Oo2o 

04 
0020 

0020 

09 
0020 

09 
0020 

0020 

09 
0020 

09 
OO20 

09 
"020 

DATE 
TIME 

20 
1218 

20 
121* 

20 

t2ia 

70 
111* 

1218 

07 
0595 

07 
0608 

07 
0619 

07 
0649 

07^ 

07 
0650 

07 
0716 

DEC 
TIME 

0012 

0O4'» 

1049 

01 
00«7 

01^ 
0100 

2« 

01 
004* 

01 
aioo 

0119 

38 
0140 

.38 
024U 

.•1 
0230 

.*! 
O3O0 

OATE 
TIME 

.02 
1500 

.03 
15*9 

1949 

i9* 

1549 

[9* 
194S 

19 
1600 

i9^ 
1946 

.12 
1800 

.19 
1800 

1600 

.21 
1600 

.29 
1800 

DEC 
TIME 

.01 

0350 

.07 
0350 

.03 
0390 

.04 

0)90 

0350 

07 
09 
1195 

09° 
U*3 

65^ 
1209 

1229 

.19 
0739 

1319 

.21 
OB90 

09 

09 

09 

09 

04 

08 

TEAR 

09 

08 

0* 

08 

OB 

08 

OB 

08 

08 

08 

YEAR 

90 

.99 

"9 

'09^ 

1.16 
09 

1.17 
09 

1.2i 
09 

1.32 
07 

l.*0 
67 

1.9* 

07 

1.61 

1.89 

1.96 

07 

SI  QUI 

CITY 

■  lOW 

I 

HATE* 

.00' 

lOt-A 

CDNCn 

tOlA/ 

MANS 

kS 

JAN 
DATE 

TIME 

.«Z 

.03 
19 
09ii 

19* 
1519 

19* 
0920 

0530 

19 
0940 

[9' 
03*0 

19 
0940 

0637 

.11 
19 
0637 

.12 

19 
0715 

.12 
19 

0719 

OATE 
TIME 

1449 

19' 
1*49 

.03 
19 

U*9 

.03 
19 
1*45 

.0* 
19 
1**5 

.05 
19 
1445 

,06 
19 
1**9 

.08 

19 
1**9 

OATE 

TIME 

27 
1947 

22 
1947 

22 
19*7 

19*7 

22 
19*7 

22 
19*7 

22 
19*7 

22 
19*7 

27 
19*7 

22 
19*7 

22 
19*7 

22 
1947 

FES 

OATE 

TIME 

23 
141S 

1*39 

23 
1**0 

^!3 

23 
1*15 

23 
1499 

2» 
1*99 

73 
1900 

23 
1300 

23 
1500 

23 
1500 

23 
19O0 

OATE 
TIME 

23* 
0340 

.17 
03*9 

.18 
23 
03*5 

73' 
0145 

23* 
03*9 

23 
03*9 

2)' 
0410 

.21 
73 
0*19 

.21 
23 
0*49 

2)' 
0912 

.23 
23 
09*0 

.29 
23 
0620 

FEB 
PATE 

TIME 

ozi 

0949 

Oii 
1449 

23' 
14*9 

1445 

.01 

23* 

1449 

.01 
23* 
1*45 

.01 
29* 

14*9 

DATE 
TIME 

(16*9 

02 
0<15" 

0650 

0400 

07 
0910 

1)2 
0910 

0930 

11 
094P 

11 
1000 

11 
0949 

U 
0940 

11 
0990 

DATE 
TIME 

1759 

2"10 

11 
2015 

)  1 
2A17 

2010 

11 
2010 

U 
20IO 

2017 

11 
2017 

701  ' 

11 
2020 

11 
2070 

MAA 
OATE 
TIME 

.08 
10 
2200 

.13 
2703 

2203 

.16 
10 
2703 

.20 
I" 
7208 

lo' 

220H 

lo' 

1208 

io' 

2708 

lo' 
2206 

.36 

.*2 
28 

103o 

28* 
1059 

OATE 
TItE 

27 

111" 

12 
19lS 

|2 
19  20 

12 
1930 

12 
1945 

12 
7000 

12 
2020 

17 
20*0 

12 

n 

2055 

U 

71O0 

OATE 
TIME 

."3 
20 
2117 

.04 

20 
2127 

.08 

20 
7177 

Jo' 

2l33 

.12 
20 
2230 

.16 
70 
27*9 

.17 
20 
2210 

.23 
70 
2733 

20* 
22*3 

.74 

20 
2293 

.29 
01 
2108 

.3* 

01 
2108 

APR 
OATE 
TIME 

.18 
2100 

.27 
12 
210* 

.28 

17 
2110 

.31 

l2 
2ll" 

U 
2115 

.42 

2130 

iT 

2143 

.57 
12 
220O 

.96 

12 
2220 

.58 

17 

.31 

12 
2310 

,58 

12 

23*0 

OATE 
TIME 

1419 

It 

142" 

26 
1*29 

l43o 

27 
0653 

0700 

D700 

77 
0719 

27 
0730 

27 
0740 

27 
0740 

27 

07*0 

PATE 
T))t| 

.15 
21 
1715 

.24 

71 
1723 

.30 
21 
I7I8 

71 

.31 
21 
1740 

.32 
21 
1795 

.33 
21 
1809 

.34 

21 

21* 

.3* 
21 
1820 

.34 

21 
1820 

.34 

21 

OATE 
TIME 

1421 

1*26 

02 
1431 

02 
1*36 

02 
1**6 

02 
1901 

02 
1916 

02 
1936 

02 
1596 

02 
1616 

02 
1646 

20 
22*9 

JUN 
OATE 
TIME 

.32 

30 
ftZO? 

22 
220* 

.46 

22 
22ft9 

2  2* 
2»09 

22* 
2209 

22 
2219 

22* 
2230 

22" 
2738 

22* 
22?8 

.78 
22 
2238 

.89 

13 
0250 

.99 

13 
03)9 

DATE 

TIME 

30* 
0*92 

30* 
049* 

0497 

30* 
0459 

30* 

0900 

0500 

30* 

0500 

30* 

0500 

304 
0900 

30. 
0900 

30* 

PATE 
TIME 

21 
1205 

21 
121" 

21 
1215 

11 
ll20 

17 
0046 

17 
0103 

17 
Oils 

17 
0138 

17 
0158 

17 
0216 
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08 

1590 

I* 

*1B 

SEP 
OftTE 

.  J7 

01 

^l' 

o" 

.9" 

1.99 
01 

1.20 
0292 

1.91 
01 
0)11 

l.)7 

01 
0520 

'oi 

1,99 

l.»6 

01 

'oi' 

SEP 
OATE 

11 

19^ 

15 
2"03 

19 
1019 

15 
2^30 

19 
2049 

15 

19^ 

1145 

19 

19 

SEP 
DATE 

.1) 

19^ 

.17 

19 

.98 

0490 

1* 

0439 

.90 

l*" 
0909 

.90 
0520 

.90 
1* 
05)5 

,90 
19 
0995 

.91 
0615 

.91 
06)3 

.91 
0638 

.98 

2190 

OCT 

flATt 
Tl"t 

Oft* 
1017 

,0" 
OA 
HS^ 

.11 
0« 
1900 

1*09 

.20 
06 
1929 

.1' 
OA 
1040 

.19 

06 

1»9S 

.43 
CO 
2019 

.91 
06 
2019 

.59 
06 
2099 

.61 
0* 
2113 

.61 
06 
1149 

OCT 
OATE 
TI-E 

.11 

01 
0607 

.91 

|>1 
061? 

.61 
01 
"615 

.73 
ol 
0620 

,82 

01 
06)0 

1.02 

01 

0639 

l.OS 
01 
0650 

1.07 
0710 

1,11 
01 
0890 

i.ii 
01 
0830 

1.1) 

01 
OS)0 

1.19 
01 
08)0 

OCT 
OATE 

TIME 

.13 
01^ 

.99 
089" 

.18 

01 
090) 

.49 

ol 

0408 

.99 
0918 

.60 
01 
0915 

.To 
01 
0*19 

.7* 

01 

0*19 

.81 
9*9 

.89 

01^ 

.«l 

Ot 
1001 

.94 

01 
10)1 

DATE 
Tl-E 

.lA 
OL 
I  "3 

.17 
1)19 

.IS 

01 
1119 

.4S 
1119 

.95 
1)19 

.9T 
1150 

.99 
1409 

.59 
1*29 

.59 
01 
14*9 

.99 
1903 

01* 
1913 

.99 

01 
1609 

DATE 
TI"E 

.11 
2140 

.27 
16 

1144 

.15 
16 
2142 

21*7 

2197 

2112 

.93 
1217 

.3* 
21*7 

.94 
12*7 

16 
12*7 

.96 
11 
0*90 

.60 
21 
09)0 

DATE 
TIME 

.09 

0910 

,07 
21 
0929 

.08 
21 
15)0 

.11 
06 
0400 

06 

■  IT 
0*19 

.10 
06 
0*40 

.19 
06 
0900 

.IT 
0510 

.)l 

06 
0)40 

.)T 

06 
0610 

,*9 
06 

DATE 

09* 

oV 

09^ 

o" 

09* 

.0) 

09 

.04 

09 

09* 

09^ 

hV 

09* 

OAU 

06 

06 
012" 

OA 

0)90 

06 
0120 

06 
0)30 

06 
01)0 

06 
03)0 

06 
01)0 

06 

06 

06 

06 
0900 

OATE 
TIME 

•ONTM 

OT 

OT 

07 

nT 

07 

09 

0» 

09 

0* 

09 

o« 

09 

06* 

.19 

06 

0" 

1. 10 

1,30 

1.31 

l.)2 
06 

1.60 
06 

1,62 
06 

^06 

'06* 

'oo' 

08* 

"1 

07 

07 

OT 

07 

07 

OT 

07 

07 

07 

ILLC 

<E" 

UCMV 

1 

JISIA 

JAN 
DATE 
T|«£ 

."a 
o» 

11*A 

.0« 

11J« 

.19 
04 
1199 

.09 
n« 

iroo 

,oe 

14 

0799 

0"10 

.u 

14 

<J829 

.11 

14 
08*9 

i** 

O900 

.1* 

0920 

.1) 

O9O0 

.n 
1* 

091S 

JAN 
OATE 

.18 

°9 

.91 

.97 
0« 

.69 
■»9 
0a99 

.TO 
09 
0704 

.T) 

09 
OTl* 

."1 

0» 

0701 

'A 

09' 

.92 
0* 

.«0 

0* 

1.09 
09 

JAN 
DATE 

.1* 
394 

.P 
239 

Ij* 

1)9* 

I) 
2194 

il' 
2394 

il' 

2)9* 

Jl' 
1)95 

il 

2)99 

'i** 

0010 

00)0 

1.12 
I* 

0100 

1.11 
14 

0107 

(El 
OATE 

Tixe 

1195 

.0" 
lion 

.oa 

2« 
22"9 

.10 
>A 

llin 

.12 
2* 
2210 

.16 
16 

2210 

.19 
16 

mo 

.2" 
rA 
12)9 

.26 
16 
2149 

iir 
26 
2119 

.IT 
2)49 

.21 
2) 
1899 

FEI 
DATE 

.10 
^19 

.1" 
16 

.11 
16 

.1) 
ll9o 

.1* 

26 
1300 

.26 
16 

Dl) 

.16 
26 
1310 

iV 

i" 

16 

.*1 

T*S 

.91 
0)^ 

F(8 
DATE 

.10 
718 

.27 
16 

2*° 
ITIS 

1718 

16* 
1718 

0T)5 

0)' 
0790 

0810 

'03' 
0809 

16O0 

l.)7 

01 
0910 

1.99 
0) 
09*7 

DATE 
TI"E 

.11 
1" 
0AI9 

.1' 
12 
OU" 

II* 
<^I99 

.10 
12 
OAAn 

.90 
12 

mo 

.)6 
12 
O»90 

.40 

11 

OSLO 

.46 
12 

0*19 

.90 
12 
0015 

12 
0910 

.60 
11 
0919 

.67 
0) 
10)0 

HAK 
OATE 

17 

01 

13 

090O 

0) 
O9O0 

0) 
0900 

Ol 
09)0 

949 

0) 

0) 

03 

OATE 

"'9 

ll'l 

1)45 

"> 
2950 

0) 
1)*1 

P) 
1196 

00 1 1 

0019 

04 

0019 

04 

0019 

0* 

00 1) 

**9 

lATE 
TI-( 

.>6 

mo 

.» 
21 
17J9 

lA* 

1790 

.31 
tS 
1T39 

.96 

IM 
174J 

.98 
28 
1*00 

.99 
1> 
1B19 

.62 
II 
18)9 

28^ 
1199 

.6* 
28 
|919 

iIm 

,69 
^li^ 

APA 
OATE 

.17 

17^ 

.90 
IT^ 

.99 

17 

l" 
1*4* 

.66 
17 
1499 

.66 

IT 
1909 

.66 
11 
0)99 

.6* 

.71 

II 

ll'^ 

,68 

11 

.96 

APR 

DATE 

.12 
'it 

lio" 

i" 

190* 

io 

19U4 

20* 
1919 

io' 
1*)* 

l" 
0692 

0892 

'21* 
0691 

'21 
0691 

1.14 

21 
0692 

1.19 
21 
0692 

HAV 

DATE 
tI«E 

.11 

.l" 
It 

|«0* 

.19 
1« 
l»ll 

.11 
t9 
0900 

.)t 

09 
"910 

.99 

09 
0529 

.99 
05 
39*0 

eV 

0*00 

.61 
09 
0620 

.6' 
0) 
0640 

?r 

,67 
09 
0740 

DATE 

.11 
'93 

.1" 
"91 

.11 

Oloo 

.2* 
Ol 
0101 

.29 
01 
0201 

.3T 

02 
0199 

.*2 
Ol 
02)6 

.59 
"lA 

.62 

01 

,66 
01 

,71 
01 

DATE 

01 

02^ 

01 
1010 

"2 
2ol9 

02 
1001 

02 

2021 

01 
1019 

02 
10*9 

02 
1105 

01 
100* 

01 
10*9 

01 

JUH 
DATE 
TI"*e 

i>* 

lOA) 

.9' 

1) 

101" 

.»! 

11 
2010 

.99 

1) 
2nl9 

t.21 

n 

1029 

1.3> 

1) 
1U)9 

1.96 

H 
1099 

I.IT 

1) 
2110 

1.01 

19 
1130 

2.11 

19 
2I9U 

2.16 
1220 

1.19 
11 

119C 

DATE 

.10 

519 

.)* 

1915 

(6* 
1910 

io' 

1910 

16 
1919 

1" 
19)1 

il 

19)1 

i" 

19)1 

16 

19)1 

.19 
t* 
19)1 

.)) 

16 

19)1 

JUL 
OATi 
TlXt 

.IT 
29 

0>A« 

,if 
10 

1>1« 

•  A2 

IP 

mo 

ie' 

1929 

.99 

10 

1)99 

.6) 

10 
1190 

.64 

10 
1409 

io 

1419 

.69 
10 
1*49 

.66 
29 
044) 

.69 

29 
0919 

.71 
1) 
0960 

0  MA 

■  MUM 

p«ec 

PIT* 

ION 

FFEC 

IVt 

1977 

JUL 
DATE 

.92 

.99 

08 

'oA* 
1*14 

14)0 

*oe' 

IBIS 

1A*I 

'oi' 

1898 

'oi* 

1*16 

'oB* 
1916 

'oB* 

1916 

2.11 

OB 
|916 

l.ll 
08 
1*18 

AU& 
DATE 
ri-E 

.«> 

0' 
1919 

.** 

191" 

1.00 

1* 

"117 

1.10 
»4 

0111 

1.14 

2* 

01)2 

I.IA 
14 

OUT 

1.1» 

24 

0102 

1.21 

14 

0111 

1.16 

1* 
0242 

'oi" 

1910 

1.91 
0" 
1600 

l,)t 

iJlu 

AiiC 
OATE 

.*9 

n 

.71 
1)^ 

i)' 

152* 

*!)' 

1114 

*19* 
19)1 

*i) 

194T 

*!)' 

1390 

*i)' 

1930 

*!)* 

1990 

*2** 

1106 

1.6) 

2* 
t2lS 

i,*e 
2* 

SEP 

OATC 

ri«i 

.»! 

in 
fill 

.1' 
90 
211) 

.91 
IS 
1»17 

.60 
1» 
1«12 

.») 
19 
1912 

.66 

10 
l»49 

.'1 
10 
»»97 

i" 

1021 

.85 
19 
1042 

.86 

19 

2100 

.96 

19 
2100 

.18 

15 
2100 

SEP 

PATE 

.*7 

5*4 

oiS' 

l."0 
0599 

1.26 
0*00 

1.91 

0610 

1.10 
06)0 

l.)2 

06>9 

1.)* 
0*3* 

2.97 
0714 

l.*2 
07*0 

2.*T 

2. AT 

10 

nSlQ 

OCT 
OATE 
TIME 

.*1 
01 

l.O" 

01 
0T4t 

i.ts 

01 
r7»7 

1.1* 

Al 
0742 

1.1) 
0712 

I.)* 

oi 
0T91 

1.*) 

01 
0792 

1.48 

01 
0812 

1.92 

01 
0692 

1.99 
0891 

1.96 

01 
0911 

1.97 
01 
n*92 

OCT 
OATE 
TIME 

.17 
OA 

12)1 

.31 

02 
1119 

.67 
01 
1)18 

.•9 

nl 

1124 

1.19 
01 
1)1T 

1.10 
01 

1)90 

i.io 

02 
1)>0 

1.20 

1411 

1.10 

01 
1411 

1.11 

02 
1*91 

1.21 
01 
1921 

1,21 
02 
1991 

OATE 
Tl-it 

0«92 

.11 

.16 
OT 
nil9 

.20 
nT 
o«la 

.11 
OT 
0640 

.19 

OT 
0«99 

.'A 

21 

C(Al5 

a* 

0*1) 

.99 

21 

e*99 

ii' 

0919 

.68 
16 
09)0 

.77 
16 
0990 

NOV 
DATE 
TIME 

.16 
0" 
1940 

.6" 
19 

140" 

.76 
01 
1800 

.94 
08 
1*58 

1.91 

OA 
1011 

l.Tl 
as 

202) 

1. 12 
OB 
10)9 

1.90 

I* 
1917 

1.99 

19 
19A0 

1.01 

19 
1*1* 

Z.99 

1* 
2028 

2.0* 

29 
20)1 

DEC 

'>ATe 

TI"« 

09* 
0190 

.r 

19 
0199 

.14 

09 
oloo 

.1* 

49 
0»09 

.2) 

09 
0119 

.10 
0215 

09° 
3209 

.51 
05 
0119 

02*5 

.72 
0)05 

0>15 

1,00 
0)19 

DfC 
TIME 

.11 

19 
19)9 

.)* 
194" 

.49 
1) 
1)49 

.51 
1) 

lAoe 

.6) 
1) 

1600 

.T6 
1) 
16|9 

.64 

1) 
l6>0 

.87 
13 
1*50 

,*0 
1) 

iTtO 

.*6 

l> 
17)0 

1.04 

11 
1600 

1.09 

l> 
1S)0 

«EAK 

'OUTM 

.«! 

OA 

1.00 
10 

I.IS 

10 

1.14 

10 

1.)) 
10 

l>ia 

10 

1.96 
8* 

I.IT 
0* 

2.01 

2.12 
06 

2.U 

06 

2*19 
06 

T(*ll 
lOMTM 

.'9 

0) 

.99 

01 

.82 
01 

0> 

1.21 
01 

1.6* 
01 

1.16 
0) 

2.41 
01 

1.T2 
0) 

2.9) 
03 

9.24 
0) 

)•>! 
09 

VIA! 

lONTM 

.92 

OT 

.99 

OT 

1.10 
07 

1.98 

67 

1.61 
OT 

2.20 
09 

».*2 
0« 

2.9* 
0* 

1,)T 
0* 

2.*2 
0* 

2.*T 
0* 

2.4T 
0* 

-  19  - 


MAXIMUM  SHORT  DURATION  PRECIPITATION 


YEAR  1977 


Muimutn  piccipiUlton  in  incba 
(&  lo  180  mmulM) 

Mixunun 

(6 

a  fuel, 
lo  180 

Hixiffluin  pmipilalion  in  iiich« 
(5  to  IBO  minuM) 

SO 

49 

„ 

,„ 

,„ 

,» 

- 

4S 

180 

RLE 

tOu 

IIIN 

NA 

LEAN 

/  LO 

JISIA 

OATE 

.39 
2* 
l«2« 

.19 
"923 

0128 

.79 
1* 
0539 

.90 
1* 
05*2 

1.19 

1* 
09*2 

1.28 
05*1 

l.*2 

1* 
09*5 

1.93 

0949 

1.83 

1* 
05*9 

2.00 

14 

0600 

JAN 
OATE 

.28 

1990 

.90 

.15 
ll 
1990 

13' 
20D9 

.99 

13^ 

.69 
2020 

.88 
2^*5 

.96 

2010 

1.00 
20*9 

1.26 
2059 

1.17 
20*8 

DATE 

1229 

06 
1610 

1621 

06 
1631 

06 
1646 

06 
1701 

1721 

0210 

0230 

I* 

0300 

14 

0390 

.IS 

.2*« 
03 
0»97 

.33 
03 
"897 

.*0 
ni 
0«99 

.*8 

03 
0900 

.90 
0919 

.50 
0915 

.70 
03 
0899 

.7S 

03 
0899 

.80 

01 
0900 

.83 

03 
0919 

.8* 

01 
0919 

FEB 
OATE 

.13 
03 

.17 
03^ 

.19 
01 

.21 
ol 
0109 

■  24 

03 
0319 

.30 

'*9 

.1* 

0327 

.37 

03_^ 

,39 

"7 

01* 

.92 

"t 

FEB 
OATE 

2023 

26 
2028 

26 
2033 

2o38 

26 

10*8 

26 
2101 

26 

ma 

2138 

2118 

2218 

26 
22*8 

26 
2318 

.71 

.3T 
0*11 

0*' 
0*11 

.*0 
0*11 

.70 
0* 
0*21 

■  79 

0*36 

.76 
0* 

0*41 

e* 

0902 

0902 

0902 

.77 
0902 

.77 

04 

0902 

HAft 

03 

03 

03 

03 
0190 

03 
0600 

03 

03 

03 

03 

03 

03 

03 

MAR 

DATE 

.78 
0* 
0132 

,41 
0* 

0127 

.93 

04 

0127 

.81 
Ol32 

1.01 
0* 

1.22 
0197 

1.27 
0* 

D212 

1.18 
0232 

1.30 
0252 

1.30 
04 

1,31 

0* 
03*2 

1.31 
0* 
0412 

0*T6 

1" 

la 

IH 
0256 

18 
0300 

le 

0300 

ia 

0306 

18 
0329 

18 
0806 

IB 
0332 

1" 

0350 

ta 
0395 

IB 
0399 

APR 
DATE 

.28 

20 

.93 

.59 

20 

7" 
1938 

■  85 
20 
19*0 

1.02 
20 

1.19 

20 

'20* 

1.37 
20 

'20" 

1.52 

20 

1.99 
20 

APR 

DATE 

2116 

2121 

20 
212* 

70 
2l29 

20 
7139 

20 
2192 

20 
2208 

2227 

22*8 

20 
230  7 

20 
231e 

21 
0007 

DATE 

26 
1392 

1392 

1352 

2*- 
1352 

26 
1352 

26 
1355 

16 
135* 

2A 
1399 

139s 

26 
1339 

26 
1359 

DATE 

09 

09 

09 
1290 

09 
1299 

09 

09 

09 

09 

09 

DATE 

.78 

2070 

3* 

2029 

,90 
31 
2010 

.91 
31 
2fl35 

.53 
31 
20*3 

,94 
11 
2100 

.94 
31 
2119 

2119 

■  36 
31 
2119 

.70 
31 
2213 

.72 
2210 

.72 

31 
2230 

nkTE 

12 
133? 

1332 

|2 
Oll3 

12 
13*3 

12 
1**5 

12 
13*5 

12 
13*5 

12 
11*9 

12 
1349 

13*9 

12 
13*9 

DATE 

.76 

06 

.** 

12 

.99 
12 

i" 

1*36 

.89 
12 
1446 

1.02 
12 

1.12 
191 

1.19 
12 

1,18 
12 

1.20 
12 

1.20 

616 

1.20 
12 

OATE 

1*10 

20 
1*17 

20 
1*17 

20 
1*25 

20 
1436 

20 
1**8 

20 
1902 

1115 

1920 

1920 

20 
1920 

20 
1920 

JUL 
DATE 

.It 
U"2 

.2"' 

no' 

.30 
09 

1112 

.33 

16 
09l* 

16 
091* 

.91 
16 
0922 

.5* 
16 
0936 

.55 
0938 

16* 

1010 

16* 

1036 

'16* 
llfl6 

1.10 

16 
1136 

DATE 

.20 

.38 

26 

.45 

26 

.92 
26 

17*1 

.99 

26 

1759 

1.09 
26 

».29 
26 

1.40 
26 

1.49 

26 

1.91 
26^ 

1,17 

1.60 

26 

JUL 
OATE 

.23 

1730 

,26 
01 
13** 

.10 
01 
1390 

.12 

Al 

1399 

26 

1B13 

.95 
01 
1*20 

.98 

Ol 
1430 

1*50 

#98 

01 
1910 

.58 

01 
1930 

,58 

1600 

.99 
26 
2041 

AUG 
OAT| 

.*0 

is;i 

.9^ 

03 
1SZ7 

1.09 
03 
1927 

1.11 

lO 

1236 

1.30 
10 

12*9 

1.37 

10 
1298 

i" 

1135 

1.85 

10 
12*9 

1.99 

1302 

1.96 

to 

1319 

1.97 

10 
1319 

2i02 

to 

1319 

AUC 
OATE 

.*9 

31 

.63 
22 

.78 

22 

.81 
72 
1*09 

22* 
1619 

1.13 
23 

1.7o 
0700 

2.19 
73 

2.85 

3.40 
23 

3.98 
13 

*,10 
23 

AUG 
DATE 

.34 

02 
1809 

C2 

1810 

.91 
21 
1119 

.71 
70 
1902 

.80 

20 
1912 

.93 
22 
0630 

1.39 

22 
0849 

1.63 
0905 

1,70 

22 
0929 

1.T9 
22 
0949 

2.02 

22 
1019 

2,34 

22 
1049 

SEP 
PATE 

16'»l 

1.1* 

163* 

1.29 

11 
1638 

'12* 

1638 

1.70 

17 
16*7 

1. 80 

12 

1699 

1.84 

12 
1713 

1.86 

12 
1720 

'12' 
1770 

1  .80 

12 
1710 

1.80 

12 
1720 

1.86 

12 
1720 

SEP 

DATE 

.*9 

13 

.*« 

13 

.51 
11 

.91 
13 
loll 

.52 
09 
1523 

.98 

13 

.58 

22*9 

.60 

.62 

13 

.63 
13^ 

13* 
2359 

13* 

SEP 
DATE 

.  .RO 

1,0* 

19 
0642 

I.IT 
19 

1.21 

19 
0652 

1.31 

19 
0702 

1.3* 

07l7 

1.75 
05 

osoo 

0900 

'09 

'o9 
0908 

2,79 

05 
030)1 

2.80 

05 
090B 

OCT 
DATE 
TI-E 

is" 

pft4T 

29 

06*7 

.93 
29 

06«7 

l.to 
0^9o 

1.55 

25 
06»2 

1.66 
25 

0700 

1.70 

25 
0715 

1.72 

75 
0737 

1.72 
25 

0737 

1.72 
29 

0737 

1.72 
25 

0737 

1.72 

25 
0737 

3CT 
OATE 

TIME 

10 
1119 

23 
1325 

23 
1330 

73 
1119 

02 
141B 

1*33 

02 
1**8 

02 
1908 

02 
1528 

02 
1**4 

02 

02 

OCT 
DATE 
TIME 

11 

05*7 

11 
0992 

ii 

0197 

11 
0607 

U 
0622 

u 

0617 

0897 

It 
0717 

073' 

U 
0807 

11 
0837 

riATi 

TIHE 

21 

0*13 

20 
0*13 

0*16 

02 
1*30 

1*37 

02 
U*9 

02 
0735 

02 

02 

02 

02 

NOV 
DATE 

TIME 

.3e 

2« 
1901 

150* 

.71 
29 

19o8 

.81 
1908 

1.03 

29 
1909 

1.11 
1>1* 

1930 

1.26 

29 
1990 

1.32 
29 

1613 

*29* 
1630 

1.43 
29 

I  700 

t.90 

29 
1730 

OATE 
TIME 

.18 

.21 

27^ 

•  27 
27 
7300 

.33 
2*00 

,*3 
20 

0010 

.9* 

28 
0319 

■  75 

02 
0330 

02 

.99 

1.12 
** 

1,30 
28 

^02* 

OEC 

nATE 

a 

20 
0955 

2W 
InOe 

2" 
1050 

1113 

20 
10*2 

20 
1059 

20 
1120 

20 
1139 

20 
1139 

20 
1139 

OEC 
DATE 

i" 

13 
1*33 

.13 
1*33 

is* 

1*33 

.82 
13 
1439 

.98 
13 

1.15 
ll 

1.2T 
13 

1,17 

11 
I9l3 

1.39 

13 
1930 

1,*2 

13 
1600 

1.60 

13 
1916 

OEC 
OATE 
TIME 

17*9 

tl 
179* 

l73V 

l3 

1804 

Ifll 

13 
1829 

29 
1512 

19 
1130 

1939 

dl. 

29 
18*1 

29 
1711 

lONTM 

.AO 

l.l* 
09 

t.29 
09 

l.*5 
19 

1.70 

1.80 

u9 

1.8* 
0» 

1.86 
09 

1.95 

1.96 
08 

2.17 
11 

2.34 

11 

IDNTH 

.45 
09* 

.71 

io' 

.98 

1.20 

IP 

1.29 
10 

1.70 
08 

2.19 

oa 

2^89 

08 

3.*0 

3.58 
08 

08 

'riNTM 

.  ,80 
09 

1.0* 

1.17 
09 

1.21 
09 

1.31 
09 

1,52 
04 

1.84 
0* 

2.29 
04 

t.93 
0* 

2.74 
0* 

3.19 
0* 

3.32 

04 

•  ORT 

LOU 

SIAN 

■AINE 

JAM 

flATE 

.10 
0239 

.1' 

n9 

02*'' 

.1* 
06 
0893 

.17 
0899 

.22 
0B5* 

.25 
06 
0*5* 

.30 
OS 

0901 

.31 
13 
leo* 

.13 
13^ 

.36 
19 
18*4 

.46 
13 
1714 

.50 
11 
174* 

JAM 
OATE 

2« 

29 

29 

79 

0*40 

29 

00*9 

29 

29 

19 

29 

29 

*99 

29 

JAN 
DATE 

19*9 

.3* 
193* 

io° 

1599 

io' 

1999 

.79 
1355 

.97 
10 
1*99 

1.13 

10 
1159 

1.29 

I.*0 

10 
1959 

1.63 

1,83 

to 

161* 

I. 00 

10 
1614 

FEB 
PATE 

U 
1751 

11 
iBoe 

11 
1809 

u 

INlO 

11 
1820 

1835 

u 

18*0 

11 

1910 

11 
1923 

11 
1929 

U 
1995 

2029 

Fe9 

OATE 

29* 

.07 
25 

.11 
79 

1730 

.13 
29 
1220 

.16 
'9 

.22 

25 

.24 

25^ 

.27 
29 

.30 
29 

.34 
25 

29* 

FE8 

flATE 

2208 

73 
0210 

0219 

I9 
0138 

29 
0*17 

29 
0*32 

29 

o."t 

25 
0447 

29 

0306 

25 
0*30 

29 
0900 

MAR 
DATE 

03 
1039 

'>3 

10*0 

U3 
10*9 

03 
Inia 

03 
1100 

03 
1119 

03 
ll3o 

03 
119" 

03 

03 
1210 

03 
1300 

1330 

OATE 

09 

05 

09 

09 
0*10 

05 
0509 

9*0 

0900 

05 

09 

09 

09 

05 

DATE 

03.12 

09 
023* 

09 
0219 

09 
0739 

0249 

OS 
0233 

05 
0258 

0798 

09 
0258 

09 
0256 

09 
0258 

14 
0049 

DATE 

17 
1S39 

17 
1901 

17 
1 906 

17 
1911 

17 

1921 

17 
1936 

17 
1951 

17 
199* 

17 
199* 

17 
199* 

17 
1954 

17 
199* 

APR 
DATE 

729 

OS 

09 

09 
1730 

05 
1730 

7*9 

173 

09 

09 

09 

03 

09 

APR 
DATE 

03 
0*75 

03 
042* 

09 

o3 
0425 

03 
0425 

03 
0*25 

03 
0*23 

0*49 

03 
04*5 

03 
0*23 

03 
0**9 

03 
0445 

DATE 

01 

laro 

01 
1809 

01 

iao9 

1805 

01 
1*25 

01 
18*0 

01 
1839 

01 
1819 

01 
1B99 

01 
1815 

01 
1819 

02^ 

9*9 

02 
192* 

02 
1030 

1^5 

1**5 

02 

02 

149 

02 

"9 

DATE 

.03 
09 
23** 

.09 
09 
234* 

■  06 
09 
7144 

.07 
09 

.11 
0428 

,18 
0*28 

.20 

to 

0**5 

0*49 

.31 
10 
0119 

io 

0119 

.*! 

10 

0119 

.93 
10 
0115 

jm 

DATE 

0* 

IS29 

0* 
1830 

1*35 

0* 

1900 

0* 

1933 

0* 
1931 

04 
19*3 

2013 

0* 
20*3 

OATE 

.29 
1* 

.»9 

.49 

,90 
190* 

.52 
1905 

.9* 

.59 
1319 

.95 

.55 
1* 

.93 
14 

.99 
6*5 

.59 
17*9 

JUN 
DATE 

.11 
02 
0911 

02 
0511 

02 
0911 

02 
0911 

2313 

2343 

25 
23*3 

21*1 

29 
21*3 

25 
2359 

26 
0030 

26 

0030 

f  ATt 

.32 
^^ 
I3»5 

.60 
77 
13S5 

zV 

1*59 

.92 
J7 
1*0* 

1.01 

27 
1*1* 

1.23 

27 
1*29 

1.39 

27 
U** 

l.*2 

27 
150* 

'27* 

192* 

'27' 
19*3 

1.51 

27 
1614 

1.93 
2T 

DATE 

09" 

.  l** 
09 

.20 
09 

.2u 
o9 
13S0 

.20 

09 
13*0 

.20 

09 

.20 

l°l 

.20 
09 

£ 

.20 
09 

.20 
09 

.20 

OATE 

.32 
1919 

.3* 

1920 

.91 
13 
144* 

.62 

^i3 

.71 
13 
1**6 

liss 

.79 
13 

M, 

.79 
13 
1513 

1311 

.79 

13 
1313 

■  79 
13 
1313 

AU& 
DATE 

05 

09 
"ai6 

OS 
0A21 

C5 
0831 

05 
oe*6 

05 

0901 

09 
0921 

09*1 

09 
1001 

09 
1031 

1.19 
09 

net 

AU& 
DATE 

»  .90 

09 

05 

09' 

.9* 

05 
1500 

1.20 

09 
1910 

1.96 

09 

H.60 
19* 

1.67 

U71 
05 

1.78 
01 

1.89 
09 

2.01 
01 

AUC 
OATE 

01 
13*2 

10 

184* 

18*8 

10 
1897 

1903 

1905 

10 
1905 

1909 

10 

1903 

10 
1909 

10 
1909 

DATE 

OP 
16P9 

OH 
16)0 

l62o 

1620 

r>8 

16*0 

OS 
1650 

OB 
1910 

08 
1730 

08 
1790 

o« 

1750 

08 
1790 

SEP 
OATE 

.05 

10 

;r 

■  11 

io' 

1700 

.14 

10 

1659 

.16 
14 

.71 

.26 

14 

.32 

1* 

.38 

.92 
1* 

.17 
9*9 

SPP 
OATE 

1928 

26 
192'« 

1528 

76 

1928 

1378 

16 
1528 

26 
1328 

1601 

26 

1601 

1601 

26 
1601 

QCT 
OATE 
TIME 

10 

0739 

10 
07*1 

07*9 

lO 
079o 

oeoo 

10 
0B15 

10 
0830 

0B*1 

10 
08*9 

10 

10 

0849 

10 

oe*3 

OCT 
DATE 
TIME 

17 
0819 

17 
09OO 

17 

0905 

19 
0730 

19 
07*9 

19 

15 
0819 

15 
0835 

07 
0233 

02 

0300 

02 
0120 

02 
0400 

OCT 
OATE 
TIME 

.70 
0230 

■  2'' 
17 
073» 

.12 

17 

0238 

■.45 

i7 

071B 

02*9 

17 
07*9 

.70 
17 
0249 

0249 

.78 
IT 
02*3 

.9* 
17 
0*00 

1.02 
01 
2230 

1,10 

17 
0430 

DATE 
TIME 

0» 

OS 

08 

08 

NOV 
DATE 
TIME 

.03 
17 
21*0 

.09 
17 
215* 

.07 
17 

2200 

.08 
2*05 

.13 
2219 

.16 
17 
2245 

.18 
17 
2230 

.18 

17 
2790 

■  IB 

17 
2310 

.18 

7310 

■  IB 

18 
0000 

.18 
IB 

0030 

NOV 
OATE 
TIME 

09 

oa 

08 

26 

**o 

o"' 

09 

09 

09 

DEC 

TIME 

oe 

OB 

2000 

OA 

oe 

08 

2019 

08 
2039 

2050 

13 
1120 

19 
1120 

19 
0802 

13 
OSIO 

13 
OBSO 

oec 

THE 

25 
19*9 

.01 
29 

19*1 

29 
19*9 

.07 
29 
19*5 

.09 
29 
19*9 

.11 
29 
1949 

.1* 
1* 
1900 

.18 

29 

.22 
21 
1940 

.28 
29 
2000 

.33 

29 
2030 

.40 

29 

DEC 
TIME 

,06 
21 

laoo 

.0* 

21 
1800 

•  10 
21 
1800 

.12 
11 
1800 

.13 
IBIO 

.18 
21 
1622 

.24 
21 
1622 

1622 

,36 
21 
1622 

.42 
1622 

.*9 
21 
1622 

.92 
21 
1621 

vEAR 

'OKTH 

.32 
07 

,60 

.77 
07 

.92 

07 

1.19 
02 

1.35 
02 

1.96 

02 

1.67 

1.79 
02 

'o2 

i.Te 

02 

1.79 
02 

VEAft 
ONTH 

.10 
0" 

.6* 

08 

.78 

.9* 
08 

1.20 

08 

1.96 

at 

1.60 
08 

I. 67 
08 

1.71 
08 

i.Ta 

08 

1,89 
08 

2.01 
08 

TEAR 
iONTH 

01 

.36 

01 

,53 
07 

.82 

07 

,79 

.97 

01 

1.13 
01 

1.29 
01 

1.40 

1.63 

01 

1.83 
01 

2.00 
01 

MARY 

.NO 

-U*ET 

s 

MA 

SAC" 

JSETT 

i 

DATE 
TIME 

.'13 
06  30 

.01 

10 
063* 

.05 

10 

.06 
10 
0a35 

.08 

10 

0600 

.10 
10 
0603 

.11 
10 
0620 

.15 
10 
0690 

.19 
10 

0710 

.20 

to 

0730 

.20 

10 
0730 

.21 

10 
0730 

OATE 

.06 
10 

.09 
10 

J 12 

.1* 

10 

17*5 

.22 
10 
12*9 

.31 

10 

.3a 

.49 

10 

.61 

l" 

.aj 

10 

1330 

,89 

1 400 

OATE 

.09 

2" 
2200 

.09 
28 

2200 

.12 
28 

7200 

.17 
78 

2700 

,21 

2200 

■  30 

2700 

.39 
28 

2200 

.41 

10 
1929 

.93 

10 
1400 

io 

1400 

.78 

10 
1400 

,88 

10 
1400 

FEa 
DATE 
TIME 

2* 
1919 

1520 

2* 
1929 

1130 

2* 
19*0 

2* 
l>9» 

2* 

1610 

2* 
1601 

24 
1639 

2* 
1690 

2* 

1720 

2* 

1790 

DATE 

209 

.10 
29 

.19 
29 

.17 

75 

0?20 

.20 
29 
01*9 

.29 
29 

.35 

.49 
25 

.97 
25 

.99 
29 

.60 
29 

.66 
25 

FES 
OATE 

.12 
27 
22*9 

,14 

77 
279* 

.19 

0226 

is* 

0!3o 

.22 
25 
0236 

.10 
73 
0216 

.38 

29 
0236 

.92 
19 
0Z16 

.94 
29 
0255 

.54 

29 
0253 

.97 
29 
0245 

.62 

25 
0243 

MAD 

HATE 

13 

1T13 

13 

171* 

wie 

l3 
172? 

13 
1737 

17*5 

1* 

13 
1825 

13 
18*9 

13 
192* 

13 
1924 

13 
1924 

OATE 

1819 

13 

|3 
1N15 

13 
1833 

13^ 

s 

13 

13 

13 
1939 

13 
2003 

13 
1039 

DATE 

27 
2007 

.07 

22 

.10 
22 
2017 

.11 

72 
2o22 

.18 

2022 

.21 
72 
2029 

.30 

22 
20*0 

.13 
22 
2100 

.41 

27 

22" 

2107 

2" 

7107 

.62 

22 
2046 

APR 

(5ATE 

2* 
18P5 

2* 

HI" 

2* 

1815 

7* 
lAil 

2* 

1830 

2* 
1B*9 

2* 

1900 

1920 

02 
1110 

02 
1110 

02 
1200 

02 
1230 

DATE 

01^ 

09 

05 

T 

o9 
0339 

09 
0400 

05^ 

09 

05 

T' 

01 
0449 

09 
0**9 

09 

APR 
OATE 

23 
2310 

23 

231* 

23 
7320 

23 
2125 

05 

05 
0*23 

09 
0423 

09 
0**1 

05 

09 
0443 

09 
0449 

05 

0500 

riATE 

0* 
1612 

06 
1613 

04 
1610 

1<S26 

06 
1637 

16*6 

l"6 

16^6 

06 
16*6 

16*6 

06 

°- 

1° 

°" 

- 

OATE 

09* 
1923 

.0* 

C9 
1923 

,10 
1923 

09* 
1921 

.16 
92 

.2* 
U9 
19*5 

.30 
09 
19*9 

09" 
19*1 

1949 

.10 
09 
1943 

.59 
09 
1943 

.67 

09 

1949 

TIATE 

.70 
17 
1919 

.33 
17 
191* 

.37 
17 
1920 

.*9 

17 
1927 

.9* 

17 
1922 

.62 
1930 

.70 
09 

1559 

.71 
1615 

.72 

09 
1639 

.73 
09 
1650 

.75 
09 
1725 

.75 

1790 

OATE 

2o' 

.1* 

26 

.18 

2a 

.3P 
76 
0*39 

.31 
26 
0*40 

.32 
26 

.34 
26 

.39 

10 

■  39 

7% 

10^ 

.49 
749 

.96 

10 

DATE 

.03 

02 
0939 

.10 

094* 

02* 
0949 

.15 

0954 

.17 
02 

.18 

02 
0619 

.20 
10 
18*9 

.26 
10 
1840 

.29 

10 
1840 

.32 
10 
1891 

.36 

10 
19*9 

,3a 

10 

2000 

OATE 

.26 
I' 
19*7 

.3* 

17 
199" 

.49 

IT 
19)7 

.55 
IT 
2n02 

.72 
17 
2012 

.73 
IT 

2027 

.7* 

17 
2030 

17* 

2030 

17* 

2030 

17* 
2030 

.7* 

IT 
2030 

.74 

17 

2010 

OATE 

.16 

'09 

.20 
23^ 

.20 
2S 

.20 

79 

2nl9 

.21 
29 

1100 

.23 
29 

.35 

0^29 

it^ 

.49 

29 

oils 

.61 

1100 

29* 

DATE 

.22 
18 
0034 

.21 
003* 

.31 
18 
0014 

.39 
18 
O0I4 

.*l 
00*9 

.41 
IB 

OlOO 

■  91 
18 
0113 

.92 
IB 

0115 

i" 

0199 

ii* 

.55 
0214 

.17 
29 
1338 

AUC 
PATE 

U'9 

uot 

U 

1205 

1210 

1220 

123» 

12*0 

ino 

1* 

1330 

1* 

13*9 

I* 
1420 

t* 

1*49 

AUC 
DATE 

.13 

12 

.23 
12 

01* 

.30 
12 
l72o 

.35 

12 
1220 

.37 
12^ 

ir 

.39 
12 

12' 

.40 
12 

.40 

1210 

.40 

12 

AUG 
DATE 

1940 

01 
19<,9 

01 
19*3 

ol 
1950 

06 
1759 

Oft 

1800 

06 
1800 

74 

1800 

2* 

1820 

24 

1930 

24 

1939 

2* 
19*0 

SEP 

flATE 
TIME 

17*3 

06 
IT*9 

17*9 

1750 

1790 

06 
180* 

06 

1819 

1822 

1822 

06 
1B22 

06 
1822 

06 

1822 

SEP 
DATE 

26 

26 

17*9 

26 
12*9 

26 

26 

20 

2" 

20 

20 

20 

SEP 
DATE 

.72 
26 
1220 

,2* 
26 
1725 

.27 
1271 

1738 

.17 

1230 

26* 

1250 

io" 

130O 

.58 

20 
1300 

.63 
20 

.70 

20 
1300 

20^ 
1300 

ftATE 
TIME 

2^ 
!019 

2t-lo 

26 
1008 

26 
2oU 

26 
2015 

2» 
!03o 

20*5 

2100 

26 

2100 

26 

21O0 

26 
2113 

DATE 
TIME 

09 
1700 

09 
1701 

09 
1710 

1723 

09 
17*0 

09 
1799 

09 
1799 

09 
1753 

09 
1753 

01 
2130 

01 
2200 

OATE 
TIME 

07 
1317 

.17 
02 
1327 

.13 
02 
1327 

.13 
02 
1332 

,17 

02 
11*2 

■  22 
1697 

.29 
16 
1651 

.39 
01 
2120 

01 
7122 

,4T 
01 
2220 

.52 
01 
2220 

,67 

01 
7200 

OATt 
TIME 

.10 
Oft 
1039 

.11 
06 
203* 

.17 
06 
20*5 

.21 
2o35 

.31 
06 
20*0 

06 
20*7 

.91 
06 
20*3 

.60 
20*7 

.69 
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.2? 
21 
IB*) 

DATE 
TIME 

0*33 

31 
09*" 

.13 
91 
09*9 

093O 

iV 

lODO 

ii 

1D19 

.*0 
31 
1030 

.91 
91 

1090 

.92 
31 
1110 

.92 
31 

.92 
31 
1110 

.92 

31 
1110 

JU"< 
"ATE 
Tl-E 

.11 
IT 
2219 

17 
212« 

•  77 
17 
2219 

.39 

17 

2129 

.*l 

17 

12)9 

It 

21*0 

.9) 

1' 
1)09 

.ftl 
1929 

.69 
17 
13*9 

.7* 
IB 

000> 

.90 
l» 
00)9 

.86 
18 

009) 

JUN 
DATE 
TI-E 

20* 
0019 

.0* 

20 
OOl" 

.07 
1" 
0029 

.04 
0929 

.12 
0939 

.19 

□  9 
2392 

.15 

06 
OftOO 

.17 

So 

.19 

.17 
06 
0119 

.29 

06 

OftOO 

OATE 
TI-E 

0" 

on* 

0139 

06 
01)9 

01  39 

06 
01*9 

06 
01*9 

0199 

0199 

06 
0155 

06 
0199 

06 
0199 

Oft 
0199 

OATf 

09*9 

0)9" 

0* 
Q399 

0490 

0398 

099» 

0)98 

0194 

0* 
0*99 

0* 
0*94 

0* 
0326 

1,67 

0* 

0990 

OATE 
TIhE 

.12 

,30 
31 
05*9 

.33 
3l 
"95* 

.3* 

11 

0494 

.16 
31 

O609 

.39 
11 
0999 

.*0 

31 

0606 

.41 

91 
0950 

0606 

.48 

.90 
Jl 
0608 

.90 
31 
0608 

DATE 
TI-E 

1319 

2134 

.16 

06 
23)3 

21*0 

06* 
1390 

06  ' 
2959 

.9) 
06 
2)99 

.93 
29)3 

.93 
06 
2395 

.93 
06 
1395 

.91 

06 

1399 

.9* 

06 
2395 

DATE 
TI«E 

.'J 

I* 

le 

o»n 

.49 
24 

t«lft 

?• 

1920 

1728 

1T*9 

1.0* 
17*8 

1.0« 

59 
1810 

1.06 
1830 

1.0* 

09 
1900 

1.14 

04 
1429 

1.1* 
0* 
1009 

AUS 
DATE 

TI-E 

.70 
06 
1819 

18*0 

•  *) 
06 
1B*9 

.*6 
1630 

.9) 

oe> 

1893 

1*00 

.63 
I3l0 

.6) 
06 
1920 

.63 
1920 

.69 
1320 

,6] 

Oft 
1)10 

.63 
1920 

AUG 

DATE 
TI-E 

2-' 
1219 

io 

213* 

.16 
28 

12)9 

ii' 

27** 

20° 
229* 

28^ 
2109 

.19 
2* 
231* 

.29 
28 

29* 
000* 

.3V 
20 
002* 

.*2 
2» 
009* 

.*9 
2* 

0110 

it' 

OATE 

TI«E 

920 

IB 

0«29 

It 

''•)9 

IB 
0*1' 

1" 

09)9 

0^59 

2* 
9819 

1* 
0824 

2* 
0879 

2* 
CB9  7 

1* 
0927 

2* 
099a 

SEP 
DATE 
TI-E 

I* 
1790 

.30 
16 

17)0 

.32 

16 

1T>9 

.3) 
16 

.3* 

1* 
1790 

it' 

2119 

!?' 
1115 

.57 
IT 
2115 

17* 
2119 

17 
2119 

.8* 

17 
2119 

.92 
17 
till 

SEP 
DATE 
TINE 

.14 

074) 

.29 
07*4 

.39 
I* 
C"7)) 

07)3 

.9* 

oeoB 

.99 
0«23 

.61 
19 
D838 

.62 
1* 
O890 

.6) 
19 
0*16 

I*' 
0930 

.6* 
1' 

0*90 

.69 
19 
101* 

OCT 

DATE 
T1"E 

.''9 
>) 
10*2 

.0* 
91 
204  4 

.17 
31 
10*3 

.10 

91 
2094 

•  12 

91 
2100 

.1* 

*1 
2100 

.19 
)l 
lltO 

.17 
08 

0100 

.19 

0100 

.22 
08 

0100 

.27 
08 
019) 

.30 
OS 
0199 

OCT 
OATE 
TI-E 

.06 
19 
1903 

.04 

15 
190" 

14* 
1)13 

.11 
\5 
192o 

.13 
06*0 

.17 
08 

0699 

.13 
00 
Oft*9 

.28 
S6 
0709 

.30 
OR 
0719 

.90 
0719 

.91 

08 
O7O0 

.1* 

01 
0319 

OCT 
DATE 
TI-E 

0219 

.09 

01 
0120 

,06 
01 
0219 

.07 

.0* 

.12 
199 

.19 
01 

0310 

.18 
01 
0930 

•  to 

A390 

.11 

01 
0390 

.22 
01 
0390 

,24 

01 
0390 

?ATE 
Tl-t 

."7 
19 
0990 

.04 

19 
0«S4 

.'-^ 
19 
1000 

.10 
19 

.11 
19 

icio 

.1* 

20 
00)0 

.17 
20 
00*9 

.29 
10 
0109 

tl* 

0119 

.1* 

20 
0123 

.2ft 

20 
0100 

20* 
Olio 

OATE 
TI-E 

03* 

'>3 
0«1« 

09* 
0923 

io 

0630 

20' 
06*0 

0*00 

20^ 
0*00 

to 

20 

0*25 

20° 
09QO 

0)00 

2o' 
09*5 

PATE 

20 
081* 

10 
0B)4 

20* 
08** 

io' 

08*4 

2o' 
0699 

0*0* 

.26 

20 
390* 

.29 
10 
090* 

20° 
09o* 

20° 
0904 

20° 
0904 

.30 
20 

0*0* 

DATE 

.«! 
1» 
"ft  12 

.09 
IB 

0611 

.07 
IB 
OftlS 

042) 

.19 

14 

Oft23 

.17 
0623 

Oft2) 

.29 
18 
0929 

.17 
18 
0623 

.29 
IB 
Oft23 

.37 

la 

O630 

.*0 
18 
069B 

DEC 
OATE 
TI-6 

.09 
03*6 

.07 
03** 

01' 
03*6 

.13 

01*6 

.18 
03*6 

,20 
03*6 

.2* 

01 

oa*6 

.24 
01 
OI*ft 

.11 

01 

.39 

03*6 

.*2 
01 
0*1) 

.*3 

0*19 

DfC 
OATE 
TI-E 

Is' 

0226 

16 

06*0 

.09 

10 

0ft*9 

0729 

i«' 

OTI5 

ie 

0790 

.21 
079o 

.2* 
Q730 

.29 
0790 

.32 
B803 

.1* 
0899 

,3T 
0*09 

YEAH 

ONTh 

07 

07 

1.00 
07 

U)B 

07 

1.90 
07 

1.61 
OT 

'oT 

1,67 
07 

1,6' 
07 

1.67 
07 

1, 67 
07 

TEAR 

.^0 
08 

.*o 

.*3 

.*6 

.93 

01° 

Ob' 

.ft) 

.6* 

.7* 

.8* 

.*2 

VEAR 

.32 
0* 

.61 
06 

.79 

.06 

.*e 

06 

1.02 

1.0* 

*o°* 

1  0* 

1    -  _ 

1  0* 

MAMQ" 

TT(, 

MIC" 

-U1P>B 

ICMI 

AN 

SAULT 

$TE. 

NASI 

*  -1 

MIGA 

J  AN 

Iktt 
TIIE 

."1 
2010 

.01 
2019 

•  01 

10 

2020 

.01 
10 
2o29 

•  02 

26 

1390 

.02 
2ft 
13*9 

.03 
24 
1400 

.03 
1ft 
1*20 

26* 
1**0 

.09 
2ft 
1)00 

.09 
26 
1390 

,0b 
10 
2399 

JAN 
OATE 
TI-E 

.03 

24 
0200 

.0* 
18 

Oil" 

.09 
20 

o2lo 

.09 
*8 
0129 

.09 

24 

0239 

.07 
28 

0219 

.08 
27 
23*9 

.10 

28 

0005 

.12 

24 

0029 

.1* 

28 

00*9 

.1ft 
28 
0119 

.19 
28 

0215 

OATE 
TI*£ 

26 
199) 

26 
1*99 

1*99 

1994 

26 

1998 

1V90 

26 
1998 

20*3 

20*9 

31 
0330 

31 
0319 

31 
0300 

ft* 

CTATE 
TI-E 

."2 
21 
1349 

.09 

19 

13*4 

29* 
1)90 

'.OJ 
13 
1)99 

29* 
1*09 

.09 
23 
1*00 

.12 
29 
1*30 

.19 
13 
1*90 

.17 
1*90 

.20 
29 

1900 

.23 

29 
1330 

.27 
2) 
1930 

FFB 
OATE 

T|H£ 

.02 
21 
1919 

.0* 
2) 
1*39 

ii* 

17*2 

12* 

17*7 

.09 

U 
1799 

.07 
12 
1000 

.08 
12 
1800 

.09 
12 
1800 

.10 
11 
1619 

.U 
11 
1619 

.1* 
18*0 

.16 
12 
18*0 

P(6 

OATE 
TI-E 

I?' 
1813 

12 
1029 

i2* 

1829 

1429 

ii' 

1829 

12 
10)0 

.13 

n 

1639 

.17 
12 
1P*9 

.21 
11 
l«oo 

.23 
12 
1*19 

.16 

u 

1**3 

.31 
11 
1019 

«>« 

OATE 
T|«E 

.'*9 
2* 
1910 

.04 

l»29 

2** 
1«90 

.12 
14  So 

2«* 
1«30 

.27 
2B 
14*9 

.3* 
29 

2000 

2000 

.47 
24 

lOOO 

.92 
28 

1000 

.60 
20 

2020 

26* 
2090 

DATE 

Tl-E 

2-' 

1710 

.0* 
16 
1724 

.09 
17)0 

.10 
11 

2l9l 

.12 
19 
0190 

.19 
12 
2192 

.2} 
28 

1919 

ie* 

1920 

24° 
1920 

.3* 
24 

1519 

.36 
2B 

1530 

2" 

0300 

DATE 
TI-E 

11 
020) 

27 
113* 

19 
0210 

»7 
11*7 

27 
1201 

1213 

27 
1220 

77 

1147 

27 

1307 

27 
1)28 

27 
1)90 

2T 
1*20 

A«« 

"ATE 
TJNI 

.11 
11 
1940 

.19 
12 

21*4 

1390 

.14 

|2 
2199 

.21 
19 

0009 

.23 

13 

0019 

.1* 

11 

OOOQ 

.2ft 
13 

0020 

.26 
1) 
0030 

.2' 
19 
0199 

.31 
19 

0200 

.3* 

13 
0200 

DATE 
TI-E 

.06 
0* 
1608 

.0* 
101* 

.10 
01 

0*00 

.11 
02 
0*09 

.13 
02 
0*08 

.1* 

02 
0*15 

.19 

01 
0*19 

.17 
02 
0*19 

.16 

01 
0*19 

.19 

01 
0*15 

.19 

02 
0*19 

.20 
02 
0*19 

APR 

OATE 

Tl-E 

21* 
129* 

21' 
1900 

.09 
21 
1300 

1107 

2l' 
16*0 

21' 
16*9 

.11 
21 
1632 

.14 
11 
2190 

.16 
21 
1710 

21* 
1727 

.21 
21 
1795 

•  2) 
21 
1821 

iJATE 
Tl-E 

li* 
111! 

.2* 
1139 

•  Ift 

14 
U4B 

.27 

|7 
1900 

.92 

17 

1910 

.37 
91 
1*29 

.*) 
31 
18*0 

.94 

11 

1*00 

.6) 

31 
1910 

.69 
31 
19*0 

,73 

2010 

31* 

20*0 

DATE 

T|HE 

17° 
0612 

.20 
09 
0090 

.12 
09 
00)7 

.29 
09 
0n99 

.1* 

09 

ouo 

.26 

11 
0**9 

.10 
31 

09*6 

.3) 

.*0 

31 
0**1 

.*2 

31 
09*1 

.99 
09*6 

.65 
31 
0**6 

DATE 
Tl-t 

2'° 
0007 

10 
001* 

20 
0019 

20 
002* 

20 
003* 

10 
00** 

20 

0|04 

0124 

20 
80** 

Oil* 

20 

20 
021* 

JUN 
OATE 
TI-E 

.20 

27 
««4» 

.31 
17 

04** 

•  9ft 

27 

"Ui 

.*2 

)7 

0490 

.9) 

27 
1000 

•  ft* 

27 

lOlO 

.ftft 
2T 
1029 

.*B 

IT 
10*9 

27* 
1109 

.82 

27 
0999 

.93 

27 
1029 

27 
10)9 

OATE 
TI-E 

.12 
05 
2392 

.19 

05 
2391 

.17 
09 
1392 

.22 
a9 
2155 

.27 
09 
2390 

.93 

30 
1009 

.*0 

)0 
1021 

.** 
90 
1049 

.92 

30 
10*9 

.59 

it) 
10*9 

.91 
30 
112B 

JO* 
1135 

OATE 
TI-I 

27* 
121* 

it' 

1230 

.1* 
27 
12)1 

27* 
111) 

27* 

12*6 

1300 

.23 

27 

1319 

.27 
27 
1339 

.It 
27 
1398 

.99 

27 
1*13 

.43 
27 
1**> 

,*6 

2T 
191* 

OATE 

THE 

.71 
I* 
17*9 

1.2" 
175" 

(••I 

1* 
17*9 

l.BO 

t* 
17*9 

2.11 

1* 
1790 

2.3* 

1* 
1799 

2.97 
1* 

1790 

2.*0 
1799 

1.92 

1* 
1899 

1.9* 
1899 

1.99 

I* 
1693 

7.99 

1* 
1199 

DATE 
fl-E 

.18 

24 
0294 

.21 
18 
0*31 

.99 
1« 
0*)2 

I'o* 

0*36 

.40 
14 
0**9 

.*! 

0900 

.*3 
10 
0519 

16* 
0935 

.*ft 

18 
0995 

.90 
IB 
Oftl9 

.42 
1» 

Oft*) 

.62 
18 

0T19 

DATE 
TI-( 

06 
0213 

Oft 
Oil' 

06 

0211 

012* 

OA 

0222 

022» 

06 

02*0 

06 
0130 

0190 

06 

0190 

0290 

06 
0290 

AUt 
T»ATe 
TI-E 

,07 
0219 

•  l** 

91 

022" 

•  1* 

31 
0219 

.17 
073d 

.26 

31 
02*0 

.39 

91 
0199 

.•2 
31 
0)10 

.9* 
0930 

.67 
31 
0390 

.76 

31 
0410 

.82 

31 
0**0 

.06 

31 
0910 

AUG 
DATE 
T|"E 

.12 
l» 
1617 

.17 
1) 
1617 

.20 
1) 
IftlT 

.12 
t3 
1*22 

.29 
04 

1700 

.30 

0* 

1709 

.13 
04 
ITO9 

.3* 

0* 
1710 

.93 
09 

1710 

.36 
0* 

1710 

.97 
09 
IT*) 

.36 

09 

1*19 

AUC 

OATE 
TI-E 

09* 
))** 

0)' 
199* 

,3* 

27 

OftlO 

i*' 

0*20 

27* 

Oftia 

27 
0642 

.69 

2» 
0ft90 

.69 

17 
0700 

.70 
27 
0700 

.71 
27 
0710 

.71 
1' 
0710 

.71 

2T 
0710 

U* 

OATE 
TIME 

.12 
1' 

0499 

.27 
1* 
0499 

•  92 
1* 

0910 

.*0 
0409 

.48 

l» 

0919 

•  97 
0910 

.4* 

l» 
i>9*9 

.72 
1* 
0409 

.7) 

14 

0*29 

14* 
Oft*9 

.79 

i» 

0719 

.82 

14 
0600 

SIP 

OATE 
Tl-E 

.15 

0*11 

.26 

.26 

02 
llOft 

.)* 

«2 
till 

.*9 

02 
1127 

.47 
02 
1127 

.*B 

02 
1127 

.*• 

01 
1127 

.4* 
01 
11*8 

.99 
0900 

A990 

.78 
2* 

1000 

SEP 

DATE 
Tl-E 

lOOft 

1011 

1019 

1021 

10)2 

10*6 

13 
UOl 

1117 

.93 
0* 
1090 

.99 
0* 

1099 

.18 

tl 
1210 

.41 

13 

1300 

OCT 
DATE 

TI-E 

11 

2291 

11 
2I94 

U 
22*9 

11 
22*« 

It 
229B 

11 
2190 

0" 

1)00 

08 

1)00 

08 
13*0 

1*00 

08 
1*00 

00 
I9O0 

OCT 
DATE 
TIHl 

ii' 

1998 

.0* 
193* 

ii* 

1*39 

.11 
00*9 

.17 
00*9 

.22 

01 
00*9 

.26 

01 
0100 

.29 

0120 

,92 
01 
OL40 

.92 

01 
0100 

.92 

01 
0290 

.92 

01 
0300 

OCT 
OATE 
TI-E 

U 
0*99 

31 
2301 

31 
1)01 

11 
21U1 

2301 

>t 
HI) 

31 
1329 

08 

0919 

091) 

08 

0919 

04 
0*19 

00 
0*10 

DATE 
T|N| 

i"* 

19O0 

10* 

1909 

I9l0 

io* 

Mil 

20* 
1929 

Jo* 

19*0 

20^ 
1999 

io' 

IftIO 

20* 
IftlO 

20* 
1*10 

20* 
IftlO 

20* 
1*10 

OATE 
TI"»E 

0*^ 
l7o» 

1711 

09* 
I7lft 

1721 

0** 

1711 

99 
17*6 

04° 
1801 

0*' 
1821 

0" 
18*1 

1*01 

.33 
0* 
1*31 

09° 

2001 

OATE 
TI-E 

.00 

1*11 

.10 
01 
1039 

01* 
10*0 

1436 

.18 

20 
1922 

.22 
20 
14)3 

Ol* 
U*9 

0? 

1*01 

of* 

1*21 

20* 
18*3 

2" 

1*13 

20* 
1»*3 

otc 

DATE 

Ti-e 

21 

21 
1»9'5 

.07 
21 
lft)9 

.01 

I'o 

.10 
21 
1710 

.10 
21 
1729 

.u 

21 
17*0 

.17 
11 
1800 

.12 
21 

.2* 

21 

.2) 

21 

,2* 

21 

OEC 
DATE 

T|"E 

.o) 
2o^ 

02 

.09 
21 

.07 

.09 
21 
0193 

.19 
21 
0223 

.1* 

21 
0)00 

.21 

01* 

.)» 

01 

.4* 

01 

.90 
01 

otc 

DATE 

.03 

01 
0701 

.08 

01 

070* 

.10 
01 

.12 
0712 

.19 

01 
0719 

.18 

0719 

.29 

071 

.)) 

71) 

.1* 

01 

.•t 

.*3 

0719 

.*« 

713 

TEA! 

tOHTM 

*  .7t 

07 

*^0T° 

^••2 
OT 

l.BO 

oT 

1.21 

07 

2.3* 
OT 

2. 97 
0' 

2.*a 

OT 

2.92 

OT 

2,9* 
OT 

1.99 
07 

2.99 
OT 

T|AB 

I9NTM 

.25 
0* 

.26 

0* 

.19 

.19 

.*9 
0* 

.*7 
0* 

o*' 

.*« 
D* 

.52 
0* 

.59 

o** 

.69 

0» 

.7* 
0* 

YBAR 

<OHTM 

.30 

OT 

.9* 

BT 

.TO 
OT 

.9* 

07 

t.lB 

07 

l.)0 
OT 

1.91 
07 

1.4ft 

07 

1*** 

OT 

l.*7 
OT 

1.41 

07 

1.41 

OT 

-  15  - 


MAXIMUM  SHORT  DURATION  PRECIPITATION 


YEAR  »77 


Uanmui 

pr^ciplUtioD 
to  ISO  minut* 

b  Inch 

Miximun 
(5 

pTTCipiUlion  ui  inch 
to  180  iDinuta) 

Mczlinun 
(S 

n  prtciplUlMD  tn  iatb* 
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.26 

2* 
1995 

,1ft 
24 

2000 

■*o 

i* 

2009 

*ft 
2* 
lOlS 

.99 

2010 

.59 
24 

20*4 

61 
13 
0*01 

.71 
11 
0422 

.78 
13 
04*2 

.86 

13 
0512 

,99 
11 
0942 

06 

09 

09 

VEAR 

13NTH 

08 

0" 

08 

08 

08 

08 

08 

08 

VEAR 

06 

07 

07 

OT 

07 

07 

BT 

11 

11 

U 

It 

MEUD 

'ISSI 

iSlPP 

1 

C01.UM 

IIA< 

'ISSO 

(Rl 

■  ANSA 

i  CIT 

MT 

isoun 

1  INT 

.  4P 

JiN 
OATE 
TIME 

.17 
09 
11^0 

.JO 

112' 

.13 
00 

.*2 
1|35 

1 1*9 

.90 

1100 

.8* 

09 
1200 

.7* 

09 
1200 

.82 

09 

1219 

.87 
09 
123> 

.88 

09 
1239 

.90 
09 

1230 

JAN 
OATE 
TIME 

.03 
0* 

1330 

.0* 

0* 
1130 

1330 

.08 
0* 
1130 

.10 

04 

11*9 

.19 

1*00 

.19 

1400 

.19 
1420 

.23 

04 
14*0 

.29 
04 
1900 

.20 
04 

1900 

1900 

JAN 

OATE 

TIME 

.01 
0* 
0609 

0610 

.02 
0619 

.0] 
0620 

.0* 
0* 
0630 

.06 
0*49 

.06 
0* 

DTOO 

.09 
0720 

.10 
0740 

.11 
04 
0600 

.12 
0* 
0830 

,13 
04 
0900 

OATE 
TIME 

.« 

26 
2079 

2ft 

203? 

.90 
21 

lano 

»*' 

lfl05 

.6* 

23 
1810 

,93 

23 

loiO 

1.18 

23 
1820 

1810 

1.60 

1.73 
23 
1890 

1.79 

2» 
1920 

1.T9 

23 
1920 

PfB 
OATE 
TIME 

23 
0450 

23 
0*91 

23 

23 
0105 

21 
0919 

23 
0530 

21 
0945 

23 
0609 

23 
0629 

23 
0649 

23 
0715 

Z3 
074J 

FEB 
DATE 
TIME 

23 
0070 

23 
0025 

21 
OOJO 

23 
OOI5 

00*5 

21 

OlOO 

21 
9119 

23 
0139 

23 
0155 

23 
0215 

21 
02*9 

23 
0319 

nATE 

TIME 

.iT 

2" 

.90 
12 
0210 

.79 

021S 

.99 

i2 
0?2p 

1  .'^9 

12 
0230 

1.18 

12 
07*9 

1.30 

1» 
02*0 

0300 

1.53 

2300 

'03" 
2315 

1,90 

03 
23*9 

2.00 

03 
23*9 

MAR 
PATE 

TIME 

11 
1938 

11 
153" 

U 
1918 

11 
1538 

11 
1918 

11 
1938 

U 
1918 

11 
1990 

11 
IftlO 

28 
0930 

28 

0600 

Z8 

063* 

MAR 

OATE 

TIME 

2' 
0919 

.0" 

78 
062O 

,10 
2" 
09*9 

.11 
26 
0190 

.16 
27 
0800 

.19 
2T 

o«oo 

.2* 
28 
0630 

.29 
IB 
0690 

.27 
28 
0735 

.11 
Z8 

0800 

,12 
28 
oaoo 

.36 

27 
0800 

APR 

tlATE 
TIME 

13J9 

1*00 

l7f,2 

>i 
1702 

21 
1702 

21 
1702 

21 
1702 

21 
1702 

21 
IT02 

21 
1702 

21 
1702 

21 
1702 

OATE 
TIME 

2005 

.1* 

23 
0t90 

.18 
21 
0850 

.21 
0*9 

.76 
23 
0850 

.36 

23 
0690 

.48 

21 
0850 

.98 
21 
0"90 

23* 
0850 

.69 
23 

.83 

23 

0850 

.94 

23 
0909 

APR 

OATE 
TIME 

01 
1702 

01 
1707 

01 
1712 

01 

20 
1619 

20 
1610 

20 
16*9 

1630 

20 
1640 

20 

1700 

ZO 
1730 

20 
1800 

DATE 
TIME 

2? 
1910 

23 

23 
191S 

li 

1)20 

23 
1532 

73 
1**6 

2> 
1601 

23 
1621 

23 
16*1 

23 
1781 

23 

1701 

23 
ITOI 

PATE 
TIME 

t'o 

'•I 

07*5 

01 
0T*6 

02 
0*17 

06 
1016 

02 
0(1*5 

02 
0700 

02 

0716 

0739 

02 
0750 

02 
0625 

02 
0790 

OATE 
TIME 

.78 

19 

1709 

19 
1710 

19* 
1719 

.70 
19 
1720 

.96 
19 
1730 

1.02 
17*5 

1.03 

19 
1800 

1.06 

19 
1820 

1.1* 

19 
18*0 

1900 

1.79 

19 
1910 

1.9T 
2000 

JtJS 
OATE 
TIME 

!■» 

n»7 

19 
1>9? 

19 
13^7 

IV 
1399 

19 
1*02 

19 
1*19 

19 
1*10 

19 

1**5 

19 
1509 

19 
1909 

19 
1905 

19 
1909 

OATE 
TIME 

2" 
08«5 

28 

090O 

2A 

78 
0*05 

2" 
0919 

0930 

2B 

0945 

28 
1009 

1020 

28 
1049 

2« 
1119 

28 
1145 

JUN 
DATE 
TIME 

.30 
2" 
0419 

28 
0**0 

.46 
28 
0**9 

■.7b 

0*49 

.86 

28 
0*99 

.88 
28 

0910 

.88 

0925 

.88 
0945 

.86 

28 
0610 

.88 

28 
0625 

1.16 

28 
0659 

I.IT 
28 
0T2J 

DATE 
TIME 

.*1 

27 

1*11 

27 

1*1' 

1M9 

.92 
?7 
1*29 

^27* 

1435 

l.U 
1*90 

1.19 
27 

1905 

1909 

1.20 

0" 
1930 

1.2* 
08 
2009 

1.26 

OB 

2019 

1.19 
08 

2191 

JUL 
DATE 

TIME 

.72 
12 
0117 

0127 

.•8 

12 

.9B 
i2 
0132 

12^ 
01*2 

.69 

12 
0157 

.71 

17 
0212 

.8* 

12 
0232 

.87 
0292 

'12* 
0312 

.91 

12 
0912 

.91 

U 
0312 

DATE 
TIME 

.32 
1911 

21 
1930 

.56 

21 
1919 

(!" 

2l' 
1950 

.74 
21 

2009 

.82 

21 
2020 

.83 
11 
20*0 

.9ft 

U 

1.09 
11 

1.12 
U 
0710 

1,21 
11 

0740 

AU& 
OATE 
TIME 

I' 

10*7 

19 
l*0« 

15 
l«t3 

^19 

1' 
1*28 

15 
1**0 

15 
1*90 

15 
1*90 

15 
1*50 

19 
1*90 

15 
1*90 

19 
1*90 

AUC 
DATE 
TIME 

23* 
0*39 

.13 
07*0 

.19 
2" 
07*9 

.21 

»8 
13*9 

.30 

ZB 

13*9 

.IT 
^8 
1*00 

.40 
28 
1*00 

1*20 

.91 
2" 

.98 

28 

1900 

jS* 
1910 

.72 
2» 
1600 

AUG 
OATE 
TIME 

16 
0209 

0210 

16 

0219 

02ZO 

05 
21*9 

09 
2949 

09 
19*9 

05 
21*9 

16 

03*0 

16 

1* 

o*io 

16 
0490 

S!P 
OATE 
TIME 

l» 
12?9 

19 
1225 

15 
1229 

19 
ll29 

07 
13*5 

0630 

0630 

06 

06 
0700 

0* 
0800 

06 
OBOO 

SEP 
OATE 
TIME 

.72 

03 
1619 

.90 

ul 

162* 

1.14 

01 
1629 

1.4* 

Ol 
16>* 

1.56 

03 
16** 

1.T7 
1659 

1.90 

01 
170* 

1.9ft 
03 
1T24 

2.06 
03 
17*4 

2.10 

03 
1804 

2.1ft 

03 
1B3* 

2,16 

09 
1904 

SIP 

DATE 
TIME 

.59 

17 
20*0 

00*0 

12* 
00*9 

1.17 

12 
Oo9u 

1.30 

12 
0100 

1.60 

12 
0115 

1.80 

12 
oi3o 

1.99 

12 
0150 

2.19 

12 
0199 

2.42 

12 
0119 

2.60 

12 
01*9 

2. 76 

12 
2130 

OCT 
DATE 
TJME 

eiv 

25 

25* 

0*97 

.91 
25 
0102 

21' 
0512 

.69 
0917 

.TB 

25 
0513 

.9* 
15 
0601 

1.11 

25 
05n7 

1.16 

29 

090  J 

l.*3 

29 
0600 

1.95 
25 

0600 

OCT 
PATE 
TIME 

.09 
2* 
01*9 

.17 
24 
019* 

.14 

07 
1113 

'7* 
103S 

.22 
07 
1035 

.29 

1039 

.19 

07 
1019 

.49 

07 
1035 

.9* 

07 
1039 

1035 

.77 
07 
1039 

.90 
07 
1049 

□CT 
OATE 
TIME 

0209 

21 

1690 

29 
1699 

21 

1700 

23 
1710 

1725 

21 
17*0 

22 

0920 

22 
0)40 

22 

0500 

22 
09lO 

22 

O6O0 

Nf>V 
PATE 
TIME 

21 
1107 

21 
lU* 

21 
111* 

71 
li  1* 

21 
1 11* 

21 

21 
ll>0 

1135 

21 
1155 

21 

21 
12*7 

21 
1319 

DATE 
TI»E 

0» 
22*8 

1117 

1372 

20 
1127 

20 

20 
1152 

20 

01 

01 
0910 

0910 

OftOQ 

01 
0630 

NOV 
OATE 
TIME 

OS 
1800 

08 
180* 

08 
1800 

16* 

08 

0« 

08 
1839 

08 
1699 

1919 

08 
1910 

08 
2000 

DEC 
GATE 

TIME 

13 
1832 

13 
1637 

13 
l«*2 

13 
18*7 

13 
1852 

13 

1892 

1* 
1929 

13 
2032 

13 
2032 

13 
2012 

13 
2032 

13 
2092 

OEC 

DATE 
TIHE 

0* 
0B*9 

0925 

0* 
0910 

0920 

0* 
0930 

09*9 

0* 
09»8 

0* 
0999 

0999 

09*9 

0* 
1014 

1014 

OEC 
OATE 
TIME 

31 
1790 

31 
1T90 

31 
1750 

11 
1790 

31 
1790 

91 
1790 

31 
1750 

)1 

1790 

1790 

11 
1790 

1790 

11 
1790 

TEAR 

lONTH 

.*7 

.Bf 

09 

00 

i;22 

t.37 
06 

01 

l.AO 
08 

1.91 

02 

1.60 

l.T> 
02 

1.90 
0> 

2.0ft 
09 

VEAR 
10KTM 

.72 

09 

'0^* 

1.4* 

09 

1.9ft 

09 

l.TT 
09 

1,90 
09 

1.96 

1.0ft 

09 

2,10 
09 

2.16 

09 

Z*18 
09 

VEAR 

.59 
09 

09 

09 

1.12 
09 

1.30 

1.60 
09 

1.80 
09 

1.99 
09 

1.19 

09 

1.62 
09 

1,60 
09 

l.Tft 
09 

MAXIMUM  SHORT  DURATION  PRECIPITATION 


mam  prarlplUlloi 
(5  (o  laOoiau 


ft 

30 

ST. 

lUIS 

NIS 

I  lUNl 

0*T[ 
TIttC 

0* 

111 

04 

i  11* 

0* 

■<  lU 

}  It* 

0* 
11* 

119 

0* 
»  ll» 

D4 
119 

0* 
119 

0* 

7  1)1 

04 

»  1)9 

*40 
09 
1419 

Tl«( 

11 

811 

11 

0** 

21 
Of* 

i) 

0*9 

i) 

019 

1) 
091 

t> 
>  09) 

i> 
099 

2) 

101 

2) 

10) 

*  2) 

1  110 

2)* 

1110 

DATE 
TIXE 

II 

tof> 

200 

11 
101 

2019 

U 
lul 

II 
1U9 

ii 

109 

ii 

2U 

2a 
0*0 

'la 

041 

'ia 

04)1 

1 .90 
2* 

0)19 

DATE 
TI«(E 

01 

111 

n 

o! 

tl* 

1>*9 

Ol' 
1199 

01 
HI 

0" 
DIG 

o" 

292C 

01 

132 

2! 
040 

2" 
049t 

090* 

T|HC 

ll 
1ft? 

tft) 

29 
Iftl 

1**9 

U9C 

1) 

1 70 

19^ 
1701 

19 
1711 

1731 

2) 
179 

i'! 
ia2i 

29* 

tail 

oirE 

TIME 

i" 
11*1 

26 
11*1 

iV 

1290 

l?97 

1291 

^ift 

DO 

*2»* 
1)19 

l>9n 

'2" 
1)93 

1*0 

'ift' 

1409 

'io' 

1*09 

OkTE 

TI«I 

iTn 

iV 

17)1 

i.ta 

17*2 

17*7 

^ii' 

179T 

'ii* 

1911 

'ii* 

IiI7 

'ii' 

1830 

'21' 
18)0 

*ii 

179J 

'21' 
1819 

l.*9 

21 

ia)o 

Okff 
TIME 

2) 
0*28 

'll' 
19)0 

09)9 

l.)0 
09*9 

loog 

10D8 

100a 

looa 

'29' 
lOOtI 

'2)' 
100) 

'ii' 

1008 

OATE 
TIHE 

It*  J 

ia 

1**2 

t«** 

19*9 

i»' 

1999 

11* 

lOlO 

1019 

ia 

20*9 

1*' 

23*9 

16 

2119 

la' 
11»9 

Ia° 
12!) 

OCT 

Tim 

nsio 

.1' 
IftO' 

.17 
1ftl2 

.11 

1*17 

.11 
lftl7 

■  9* 
19*1 

.91 
1697 

.97 
1717 

.62 
1797 

.6 
17*0 

.98 

1617 

.98 

1707 

0>TE 
TINE 

.1] 
I' 
1910 

.19 

.1* 
19 
I9»0 

.29 
19 
1929 

19* 
19)9 

.29 

19 
IDD 

.)> 

19 
lUO 

.*> 

19 
11)0 

.*a 

19 
20*8 

.62 
19 
210) 

.70 
i» 
11)8 

.77 

n 

1208 

OFC 

TIXE 

i>* 

15*0 

.09 
17*9 

."7 
1790 

,10 

1799 

.1* 
D 
1809 

.19 
1*10 

.11 
l' 
18)9 

.16 
1) 
1)99 

.11 
01)) 

.)) 
0) 
0193 

.19 

09 
021) 

.4) 

09 
0291 

VEAA 
tMTH 

0** 

.** 
01 

1.2* 
08 

1.32 
07 

1.3* 

1.3* 

07 

1.39 
07 

1.39 
07 

1.43 
07 

l.*8 

07 

i.sa 
01 

CiiSC 

Dm*  H 

INTAN 

0*?E 

.01 

1» 

.0' 
11 

1907 

.02 
I* 
1919 

.02 
l» 

200) 

.09 
1" 
1919 

.0* 

la 

19)* 

.09 
1» 
19*9 

IB* 
1999 

.07 
19 
2010 

la' 

2019 

.07 
1* 
70)* 

.07 
18 
2040 

DATE 
TIHE 

01*9 

!• 

0191 

-Ills 

Ol3u 

I»' 
01*0 

is 

0190 

19* 

0209 

ia' 

012* 

la* 

02*9 

ia 

n)03 

0)0) 

la' 

0)0) 

0»T( 
TI-E 

ll*> 

21 

H*9 

16*9 

1*90 

is' 

1902 

21 

l»19 

2«' 
1919 

iV 

2S 

29* 

1019 

ia' 

1990 

ia' 

1990 

PATE 
TIKE 

0* 
1?»0 

199" 

0* 
1930 

1«90 

0» 
1990 

l»90 

0* 
1990 

200« 

04 

1012 

0* 
2012 

2012 

04 
2012 

DATE 
Till 

is' 
am 

ti 
219^ 

29* 

11)1 

(9° 
IDl 

i" 

1192 

2I 
1199 

29' 
1199 

i" 

19)7 

17* 
13*9 

!*' 

1)*7 

I'* 
1*)0 

17* 
191) 

DATE 

TIHE 

i" 

1711 

20 
171ft 

I'll 

io" 

ITlft 

17}« 

10 
17*9 

20* 
1802 

10  ' 
1799 

09*9 

II' 
060* 

II* 
0617 

l" 
06)1 

OATE 

TIHE 

09 

1907 

09* 
1908 

09* 

I9l9 

09 

1927 

09 
19)7 

09* 
1000 

09 
2016 

09' 
2011 

0" 
201) 

2011 

09' 
1018 

OATE 

Tl-t 

2T* 
ld?7 

tllT 

27* 
1817 

IT* 
18*1 

it' 
18*1 

till 

27' 
18*1 

(?' 
li*l 

.06 
lOrtO 

2°' 
101ft 

20*0 

17* 
110* 

OATE 

TI"E 

17* 

15*S 

IT 
1991 

l" 
1990 

i" 

1996 

It' 

17 
1619 

1 7° 
1619 

i*' 

1*)) 

0610 

29* 
0ftl6 

2)' 
069* 

i)' 

072J 

OCT 
TIHE 

0*09 

0*07 

0*19 

0*1* 

04)6 

0920 

D4>9 

0*9) 

0919 

09)3 

0602 

D6)2 

NOV 
DATE 
TIHE 

.01 
2* 

00  IP 

•  01 

2« 
0010 

.01 
fft 

Oslo 

.02 
29 
2))0 

.01 

1ft* 

0007 

.09 
29 
1)10 

.0) 
19 
21)0 

29* 
23*9 

.09 
26 

0019 

.08 
26 
0012 

.06 

26 

00)8 

DEC 
TlHt 

.01 
1903 

.01 
1699 

.02 
1»I) 

.01 
191S 

.0) 
0) 
1928 

.0) 
16* 

09)1 

.0* 
16* 
1)9» 

.09 
0) 
2D19 

,0ft 
14 
1)47 

.07 
16 
1)*9 

.08 
13*9 

,09 
16* 
1190 

TEAK 

HNTH 

.It 

07 

.2« 

07 

.1ft 

07 

.29 
07 

.18 

09 

.)9 
09 

.»0 
09 

.91 
09 

•*1 

09 

*4a 

09 

.61 
09 

.69 
09 

H|L(H 

,  "0 

DATE 
TIHE 

I"' 

10*9 

iV 

2099 

10*9 

i"' 

20*9 

i«* 

10*9 

1ft 

07*1 

07*1 

07*1 

I*' 

07*1 

16 
07*1 

07*9 

Ift* 

"7*1 

DATE 
TIHE 

1190 

I)' 
119» 

I»* 
1190 

use 

II' 
1190 

ilfo 

i)' 

U90 

5)' 

1190 

n* 

1190 

1190 

I)' 

1)00 

,06 
1)00 

HATE 
TIHE 

07O2 

27 
0709 

2?' 
OTlO 

(1* 

0T19 

27* 
0719 

01' 
17S) 

01' 

lati 

01" 
ta>n 

ol' 
1893 

01* 
1908 

01' 
19*2 

01' 
200a 

DATE 
TIHE 

»n 
0792 

20 
0797 

20 
"791 

10 
0791 

20 
0792 

10 
0791 

20 

0792 

10 
0792 

20 
0792 

ID 
0792 

20 
0792 

20 
0792 

DATE 
TIHE 

Oft' 
l»19 

Oft 
I92ft 

09  ' 
1929 

19)0 

I*' 
182ft 

IMl 

i*' 

1900 

1900 

!•* 

1900 

I* 
11)0 

I** 
1900 

I*' 
2120 

OATE 
TI«t 

1* 
19»> 

1* 
19*9 

1* 
19*9 

1* 

19*9 

1* 
19*7 

1* 
1997 

1* 
19*7 

1* 
19*7 

I* 
1700 

1700 

1* 

1700 

1* 

ITOO 

OATI 
TIME 

0900 

io' 

0900 

Io' 

090D 

Io" 

0900 

Io' 

0)00 

l" 
0900 

10 
0910 

Io' 

0910 

Io* 

0910 

DATE 

TIHE 

Oft 
1*97 

l**l 

si" 

1*91 

06* 
1**1 

lo' 

0990 

)0* 
0890 

>0 
0)90 

)0* 
0890 

Jo* 

0990 

)0* 

0990 

»o* 

D990 

DATE 
T|hE 

i»* 

1710 

iV 

|7)7 

1790 

17*9 

\V 

1T9T 

18 
1>09 

1019 

19)9 

Ift^ 
1819 

11)9 

I»^ 
1819 

I*' 
19)9 

OCT 
TIHE 

.01 
1)19 

.01 
1)19 

.02 
1»2 

.01 
11)1 

.02 
1))1 

.0) 
1»2 

.0) 
1)92 

.0) 
1991 

.09 
1*19 

.09 
1*19 

29' 
1*19 

.09 
1*2) 

OATE 

TIHE 

."l 
27 

evio 

22 
0*2" 

it* 

0910 

fl 

0920 

.09 
21 
0920 

.06 
12 
0990 

.07 
21 
0990 

.07 
12 
0990 

.08 

11 
0990 

it 

09)0 

.10 
11^ 

.11 
21 
10*9 

DEC 
DATE 
TIH| 

0* 
I>9* 

1A11 

«• 

HI) 

I9l> 

0* 
111) 

19*9 

0* 

t»0 

0* 
1990 

0* 
1)90 

0* 
1*90 

1900 

0* 
1907 

VCAR 

•ONTH 

.U 
06 

.1* 
0» 

<I2 
0* 

.)• 

.*! 

06 

06* 

.•4 

06 

.48 
Oft 

.91 
Oft 

.94 
06 

•  94 

06 

.9* 
07* 

lun  prwlptti 
It  10  IM  n 


IflUItoD  Id  loth* 


fALi  1/  no  ITAhA 


U19  16)0  1**0  I 


I  2929  1)»  1>90  1 
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MAXIMUM  SHORT  DURATION  PRECIPITATION 


.  1.31  1 
I  0?03  f 


■  il.*S  1 
21 


I  2.62  i 


2.62 
239* 


2210  2>1*  2215  ; 


MAXIMUM  SHORT  DURATION 


PRECIPITATION 


(S 

It  prMipttiimii  is  iBcb 
to  tBOmiDutM) 

» 

100 

i 

JAN 
DATi 

ri«E 

01 

ni>o 

hi 

0*21 

.06 
09 
Olio 

.07 
o3 

Oti*0 

.10 
01 
0900 

.12 
u) 
0910 

.11 
03 
0919 

.19 
03 
093O 

.19 
03 
0930 

.16 
03 
0990 

.17 
01 
0930 

•  16 
09 
0930 

ft* 

OiTE 
TIK 

.01 

11 

ii' 
1*1* 

•  41 

21 
16»] 

.ut 
11 

!«*< 

.01 
21 
1691 

•  Ot 
2| 
1713 

.02 
21 
1T26 

.02 
21 
1T*A 

•  02 
21 
1606 

.OJ 
1626 

.0) 
21 
1696 

.01 
21 
1696 

OATE 
TINE 

.0* 

(19 

in* 

09* 
1)19 

.09 
ID 

2i>a 

.06 

30 

2i*a 

•  06 
10 
2203 

.11 
30 
2216 

90* 
2229 

io* 

2210 

.19 

30 
22*9 

.20 
30 
22*9 

.20 
30 
22*S 

A>* 

OATfc 
Iltl 

."1 

01 

.01 
}2 

1*97 

.02 
0> 
1610 

.02 
a2 
1T09 

.03 

02 
1720 

.09 
'>2 
1'32 

.0} 
02 
1737 

.06 
02 
1609 

.03 
02 
IBtS 

.0* 
02 
16*6 

.0* 
02 
1920 

02 
1*92 

OATe 
TIME 

ii* 

.07 
19 

17J* 

1 9° 
1799 

.43 
I> 

17*fc 

.1* 
19 
IT9» 

.16 

19 

1TJ9 

I»' 
1609 

.21 
13 
1629 

.26 
19 
16*9 

.12 
09 
1610 

.16 
09 
16*0 

.*0 
09 
2009 

TINE 

ITIB 

29 
PJl 

.19 
21 
1711 

.11 

at 

11*7 

.12 
0* 
199? 

.12 
1612 

.12 
06 
I6l7 

.19 
08 
16*7 

.13 
06 
ITOT 

0* 

IT2» 

.13 
OB 
1797 

06* 
1619 

DATE 
TfE 

.OT 
01 

.K 
IT»« 

•  11 
01 
1793 

.11 
il 

It9s 

.12 
01 
IIOS 

•  19 
01 
1-23 

.19 
16*6 

.2* 
01 
1*09 

.29 
01 
1926 

.26 
01 
19*6 

.26 
01 
2016 

•  30 
01 
2046 

AUC 
OATE 

laio 

19 

mi 

.92 
19 

mo 

.9* 
19 
1129 

.9* 
P 
1699 

.9* 

19 
1"90 

.9* 

19 
1910 

.3* 

19 

1911 

•  34 

19 
1911 

.94 
19 

1911 

.94 

I* 
1911 

.9* 
I* 

1911 

Jfp 

DATE 

T|>«£ 

I0l» 

io 

2041 

.09 

10 

20*9 

.06 
10 
2e9o 

.17 
l» 
2390 

.10 
16 
2»2» 

.1* 
29*7 

16* 
2312 

1" 
0009 

.23 
17 
0016 

.26 

17 
0046 

OCT 
DATE 

TIME 

OA 
16*6 

P6 

21 
19«9 

1591 

21 
1113 

^1 
1396 

21 
1*01 

11 
1*21 

21 
1*27 

21 
1*2' 

21 
1*27 

21 
1427 

DATE 
TIME 

."I 
0» 

.or 
09 
210* 

.03 
01 
1017 

.0* 
09 
2112 

.16 
09 
I0'2 

.09 

119 
20*7 

.11 
09 
1092 

.13 
09 
2109 

•  16 

01 
2109 

.1' 
01 
2109 

.16 

09 
2110 

•  1* 
09 
2110 

OEC 
DATE 
TME 

.0« 
2231 

iV 
22*0 

it' 

2>*9 

22*9 

17 
21*9 

I7' 

2900 

It' 

2320 

.2* 

17 

2340 

.26 
16 

0000 

.29 
l« 
O03O 

.12 
1* 

0100 

TEAK 

(All 

.92 

.9* 

.4* 

OA 

.9* 
U6 

.9* 

06 

.34 
06 

.94 

.9* 
06 

.3* 
06 

.9* 

•IINNE 

UCCA 

»A 

PATE 
Tl"£ 

" 

fft 
OATt 
TIHl 

.01 

31 

OT?0 

II 
0721 

•  03 
21 

17J0 

iV 

0799 

.03 
21 
07*9 

.01 

21 
0600 

.03 
^19 

.03 
21 
0631 

.03 
21 
0699 

.0* 

21 
1300 

.09 
21 
1100 

.09 
21 
1300 

OATE 
TIKE 

.11 
P 
13*0 

.02 
1> 
1931 

.01 
tl 
1910 

.01 

IJ 

ll3u 

.13 

19 

19*9 

.0* 

1>*» 

.0* 
19*9 

.03 
09 
1120 

09 
11*0 

09 

1200 

.19 
0* 
1230 

09° 
1300 

OATE 
TlWfi 

.05 
11 

.11 
19 
1121 

.1* 
11 
1990 

.17 
11 

nil 

.16 

19 
1919 

.20 
13 
1**9 

.20 
13 
19*9 

.20 
13 

.20 
13 
161* 

.20 
13 
161* 

.20 
13 
1614 

•  20 
11 
161* 

OATf 
TIXE 

.11 
2« 

.01 
19*1 

.06 
2h 
19*9 

.06 

n> 

11*6 

.06 
26 

1919 

.09 
26 
1*09 

.12 
23 
1029 

.1* 
23 
20*1 

.19 
23 
7049 

.17 
29 
2190 

.20 
23 
21*0 

•  21 
21 
21*0 

J  UN 
DATE 
TI«E 

0- 

ra 
1«2» 

1929 

111* 

Oi 
19»* 

ua 

1»99 

0» 
201* 

201* 

06 
2014 

III* 

01 
21** 

OS 
2214 

DATE 
TI"E 

."3 

01 
lO'ib 

.01 

11 
2DII 

01* 
7016 

.U7 

fll 

2021 

.10 
01 
Zfll 

.1* 

01 
2U*6 

.19 

01 
2100 

.19 
01 
2120 

.19 
01 
21*0 

.19 
2200 

.!> 

01 
2230 

.19 

01 
2300 

AUC 
OATE 
T!-E 

2" 
171* 

20 
179* 

21 
171* 

70 
173* 

2C 
17?* 

20 
173* 

20 
173* 

173* 

20 
1734 

20 
1794 

20 
179* 

20 
173* 

%tf 
DATE 
TIME 

,n« 
Ifr 
t2«9 

16 
US* 

1* 
1219 

16 
110* 

16 
1319 

16 
1>19 

16 

1319 

16 
1919 

16 
1313 

16 
1319 

I* 
1319 

16 
1*10 

OCT 
OATE 
T|tE 

T 

T 

T 

T 

' 

T 

T 

DATE 
Tl-E 

0' 

'>9 
01*1 

19*9 

09 
01*9 

19*9 

09 
09*9 

09 
09*9 

09 
0999 

03 
O620 

09 
0699 

0719 

09 
1739 

occ 

DATE 
TIME 

11 
1752 

.0« 
11 
1T|7 

17»9 

I'l' 
1733 

II' 

n*9 

l*0O 

1600 

il* 

IMOO 

•  24 

11 

1620 

.2* 
11 
16*0 

.26 

u 

1911 

.26 
11 
1943 

VEAft 

.12 

on 

•  2* 
0* 

.27 

.3* 

.*o 
06 

.*2 

06 

06 

•  32 

06 

.9* 

06 

.99 

06 

.99 
06 

VE^AR 

t»  *'( 

'  JE» 

»T 

JAN 
OATE 
TIME 

I" 
1217 

.01 
10 
1I«2 

.09 
In 
|2»7 

.06 
179J 

.10 

10 

1619 

.1* 
10 
Oai9 

.16 

10 
0619 

.2) 
0911 

•  29 

10 

0919 

0919 

.16 

09*9 

.*e 

10 

1019 

FEB 

DATE 
THE 

.10 

2» 

M^O 

tl 
6901 

.16 
2* 

1910 

.3] 
0911 

.*6 

2* 
0919 

.71 
C"30 

.92 
2* 
09*9 

l.lfl 
1009 

1.16 

24 
1023 

1.39 
24 

1D30 

1.90 
2* 

1100 

1.99 
2* 

1110 

nt« 

OATE 
TIME 

.17 
2? 
l*i< 

.P 
19 
111* 

•  13 
19 

nil 

.1* 
22 
1101 

.26 

22 
1910 

22 
1900 

22* 
1900 

.9* 

1100 

.66 

1900 

22 

1900 

.»9 

22 

1900 

I.IC 
22 
1900 

DATE 
THE 

2* 
|B*9 

.r 

29*1 

■  11 
0* 
13*9 

.19 
OS 
0039 

.20 
09 
00*9 

.29 

09 
QlOO 

.10 
09 
0100 

09'' 

0100 

•  49 

03 
SIOD 

.91 
01 

0100 

.96 

09 
OlOO 

09* 

0100 

DATE 

TIME 

l" 
1*19 

16 

IA*A 

1« 
16*9 

19 
la9o 

16 
1630 

16 
1919 

16 

1930 

16 
1931 

16 
1990 

2010 

09 
0292 

01 
1292 

jmh 

SATE 
TIME 

09* 

.21 
19 
1199 

.19 

mo 

09" 
111* 

.91 

09 

11*0 

.99 
11*' 

.96 

09 
1209 

.96 
09 
1200 

09* 
11*9 

09* 
1147 

.7* 
09 
1199 

.61 

09 

11*6 

JUL 
TIME 

.11 

21 
19*0 

.21 
19 
19*1 

29* 
19*0 

.3] 
ii 

11*0 

.16 
29 
19*9 

.39 

2) 
1600 

.*0 

29 
1600 

29* 
1600 

.46 
29 
1620 

29* 

1697 

.*9 

29 
ITOI 

.90 
If 
1696 

AUG 
DATE 
T|"E 

.•0 

07 

1*12 

1*17 

•  99 

OJ 
1*>1 

1.00 
1*27 

1.10 

07 
1*17 

1.00 
1*92 

1. 00 

0' 
1907 

1.00 

P7 
1127 

1.00 

07 
1947 

l.OV 

07 
160' 

1,00 

D7 
1637 

1.00 

07 

1707 

St* 
fJATE 
TIME 

21 

AS1« 

093* 

29 

?9 
01*9 

29 
01*0 

21 
0*07 

29 
0*19 

29 
0*00 

29 
0449 

19 

0906 

21 
0901 

29 
1906 

OCT 
OATE 
TIME 

.«* 
10 
1«I0 

.17 

1921 

.12 
1* 
1*90 

.1* 
IV 
0999 

09* 
0*09 

.1* 
ID 
0*13 

.23 

20 
0*00 

.26 

0*92 

.39 

20 
0492 

.19 

20 

"300 

.*6 

20 
0600 

.92 

20 

NOV 
QATi 
TIME 

.10 
0« 

lOno 

.*<* 
'•t 

iOin 

.10 

on 

1010 

.69 

1.10 
1*2 

1.23 
06 

1.90 
1°19 

1.60 
06 

2.19 
06 
1343 

2.10 
06 
1401 

2.62 

0* 
1*31 

2.76 
0* 

1900 

OfC 
DATE 
TIME 

.11 
01 

.19 
01*1 

.16 

01 
1190 

.16 

11 

0l99 

.16 
0209 

.23 

09 
1710 

.27 
09 
1730 

.37 
09 
1730 

.43 

09 
1797 

.90 
09 
1792 

•  97 

09 
1792 

.60 
09 
1792 

VtAR 

.«0 
01 

.»1 
01 

01* 

1.00 
01 

1.00 
11* 

1.20 
11 

1.90 
11 

i.ie 

11 

>•!> 
11 

1.30 

11 

2.62 
II 

2.76 
11 

16^6 


M  nc  C  [TY,    lEX  J  IRlEv 


lum  pnctplu 
45  to  186  n 
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MAXIMUM  SHORT  DURATION  PRECIPITATION 


Mtiunum  prtclpiUtion  in  Inrbci 


Mudmum  piMlplUtkiD  kn  InchH 


I  042^ 
'  l.Oe 


0*30  I 

1.30  1 
02 

1919  ; 


l.?2 


I  w  (ICn 


0649  ( 

t.92  1 
>1 
1620  1 


1 

l.?2  J 

11 
1109  1 


JEW  V  )tK  L  1  sua  IRI* 


.  PAR  If  NE  (  YPR : 


-  ao  - 


nzoo 

l.Sft 


1.10 

PIJ 


MAXIMUM  SHORT  DURATION  PRECIPITATION 


'  iiis  1 

1. 01  1 

I  2U0  > 


I  QUI 


174* 

l.l> 
2* 
1201 

1.11 

at 

215) 

'o»' 

(»t2 
1.11 
0«00 

0* 
0*29 


1. 00  r.lf  l.»2  1*T*  1,T7  l.TI  l.iO  l.*l 


.»9  il.K  : 


I  1009 

'  1.4« 

06 
I  0129 


UulauBi  pr*tl»IUtton  to  U 
lb  (o  IBO  nUtutai) 


,  1.00  1 

I  o»»i  ( 


28 

1710  iTU 
l.)9  Z.U 
1«31 


I'll 

J. IT 

06 


I* 


1* 


101*  ] 

1. 10 
0* 


ia2) 
i.'l 

0* 


l.ll  : 
0»09  ( 


1.10  i.i)  i.oi  i.ai 


1,11  2.O0    t*0>    1.0»  1,2S 
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MAXIMUM  SHORT  DURATION  PRECIPITATION 


YEAR  1977 


(S  IO  180  miDul 

Uumu 

"trtsomlriuti 

in  inch 

in  inch 

• 

30 

*s 

60 

80 

100 

,„ 

" 

«5 

60 

,„ 

,» 

» 

30 

45 

... 

,» 

,„ 

ITA 

JAN 
04TE 

OT 

.0? 

OT 

oT* 

li*i 

.06 
07 
11*9 

.08 
11*9 

.11 
07 
11*9 

.12 
07 
11*9 

.13 
07 
11*9 

07* 
1293 

.ai 

07 

.29 

07 

1313 

2« 

0*00 

28 

10 
03*9 

10 

10 
0619 

0630 

10 
069S 

07*S 

BIS 

JAN 
DATE 

19 

09 

"5 

01*5 

05 
0200 

09 

69 

05 

05 

09 

09 

CATt 

13 

.0' 
13 

.09 
IJ 

13 
0«00 

.03 

U 
0900 

.06 

0900 

oll'c 

.01 
13 
0900 

.10 

13 
0900 

is" 

0930 

.11 

19 

tOOQ 

.12 

1030 

;;:! 

2* 

a* 

»* 

1034 

1036 

2* 

2* 
1123 

2* 

FES 
DATE 

23 

23 

23 

T 

13 

23 
2117 

73 
2237 

23 

13 

23 

23 

23 

23 

OATE 

I* 

2(. 

>6 
1906 

2'' 
19*6 

26 
19«6 

26 
1635 

26 
1639 

26 
1639 

26 

26 

26 

20 

20 

20 

io 

20 

O6»0 

2200 

12 

12 

12 
291* 

18 

OATE 

" 

- 

T 

T 

DATE 

i' 

QZ 

f1 
lllo 

1)3 

13*6 

1130 

27 
U30 

f7 
1139 

27 

11*5 

21 
1830 

ai 

1915 

9^0 

02 

^>^ 

02 

02 

0630 

6^3 

02 

07 

oa 

02 

APR 

OATE 

9*9 

£ 

24 

1610 

l»25 

^2* 

2* 

a* 

2* 

rtiTE 

17 

11 

l7 
1m2o 

17 

l»23 

17 
1«37 

17 
18*8 

17 
181A 

17 
1931 

17 
1950 

17 
2026 

2ol2 

02 

02 

02 

1*95 

IMO 

02 

29 

25 

OATE 

^93 

29 

2» 
1308 

1923 

1^3 

79 

636 

29 

738 

OftTE 

14 

2i** 

1* 
7198 

2209 

1* 

22^0 

12*0 

1* 

2309 

1* 

I* 
7390 

19 

oltE 

.36 
2' 
2179 

28 

28 

2205 

71^9 

28 

ZB 

28 
7230 

360 

OATE 

2« 

2n 

2P 
1822 

28 

1837 

28 

IS 

28 

28 

28 

DATE 

.10 

Z" 

29 

2'> 

2V 
ln5o 

29 
1690 

29 
1690 

1*33 

P6 
1*39 

1*39 

06 

T99 

07_^ 

07 

1-25 

ulo 

67 

07 

\i 

07 

0? 

OATE 

l^ 

25 
0452 

0*92 

29 

29 

130 

10 

23 

AtlC 
"ATE 

.03 
0' 

,07 

07* 

.OB 
o7 
092-^ 

.U 
31 
0239 

.1* 

31 
0235 

.18 
31 
0239 

.22 
81 

0239 

.27 
31 
0239 

,30 
31 

.36 
31 

.*2 

31 

DATE 

06 

06 

06 

2305 

7320 

06 

07 

is!! 

07 

07 

AUG 
OATE 

11 

16 
1102 

24 

0103 

2* 

'Z 

a* 

2* 

11 

SEP 

OATE 

01 

tali, 

01 

2o*9 

-^917 

ue 

P932 

08 
09*7 

oa 

1007 

1027 

08 

08 

un 

08 

OATE 

2* 

2* 

2* 
1907 

2* 

1»*0 

ia*3 

2* 

2* 

2* 

SEP 
DATE 

19^ 

19 

19 

2030 

15 
2030 

^19 

13 

21*3 

223 

^19^ 

OCT 

OATE 

TlxE 

10*0 

?0 

20 
10«0 

2^ 
10*9 

20 
10*5 

20 
1125 

11*9 

ZO 

laoo 

20 

20 
1200 

1200 

OiTE 

01 
1010 

01 
1019 

01 
1020 

1029 

1035 

0**0 

oSi, 

0»i9 

0939 

01 
1010 

.90 
01 
1020 

OCT 
OATE 
THE 

060B 

0617 

01 
r6l3 

0615 

01 
0619 

01 
0615 

01 
0619 

01 
0A15 

0619 

01 
0619 

01 
0615 

01 
0619 

OATE 
TI«t 

26 

2^ 
09*0 

?6 
09*0 

it 

09*0 

09*0 

26 
0**5 

26 
0**9 

a6 

0**9 

26 

26 
0430 

f! 

ia*o 

12*9 

0* 

1290 

1309 

1*20 

1*39 

87 
1*99 

1919 

1930 

07 
1600 

Io 

O930 

DATE 

THE 

11** 

16 

21*9 

16 

2199 

I* 
2209 

11 
0340 

21 
03*6 

11 
0*06 

.11, 

21 
0*99 

21 
0904 

21 
0939 

THE 

07 

07 

i(«9o 

07 
0810 

i'7 
0»12 

OT 
^813 

10*** 

07 
10*0 

07 
0890 

07 
0930 

07 

DATE 

19*9 

09 
1930 

09 
1399 

0635 

0635 

0700 

05 

09 
0729 

07O 

09 
0819 

09 

DEC 
OATE 

0240 

0240 

03 

0)40 

09 
0330 

05 
0330 

09 

69 

03S8 

09 

09 

09 

■WTH 

'S 

09 

09 

09 

09 

-rjNTM 

07 

OB 

07 

07 

07 

1  7^ 

07 

06 

06 

06 

06 

lONTM 

09^ 

^09^ 

^09* 

05 

l.*9 

1.77 

^oS' 

'05' 

09 

*09* 

*09* 

^09* 

OATE 

2A 

0**u 

0**3 

ze 
esio 

Zi 
1019 

28 
103* 

21 
103* 

28 

28 

26 

OATE 

1* 

1* 

1200 

13S0 

14 

1300 

JAN 
OATE 

0892 

909 

090) 

14 

0930 

0903 

I* 
09*  r 

l'l9 

1090 

ATE 

i* 

i* 

2* 

looo 

10. >e 

1J08 

1008 

1C0« 

a* 
looe 

2* 

2* 

2* 

FES 
OATE 

12 

12 

12 
1*35 

14*5 

12 

iz 

1600 

FES 
OATE 

73 

1200 

23 
2200 

2^0 

13 

i! 

2205 

23^ 

nATE 

12 

1? 

ail" 

2222 

12 
2230 

12 
22  30 

la 

222" 

18 
02*0 

18 

18 

18 

MAR 

23 

le^ 

£ 

IS 
C*10 

olli 

12^ 

'2 

12 
2109 

1? 
17"2 

12 

12 

1723 

12 
1739 

1030 

12 

18 
0400 

IB 

0900 

DATE 

l<iS9 

1703 

1715 

ao 

1730 

20 
1790 

20 
1810 

02 

02 
O7*0 

02 

OATE 

.16 

02 

0912 

0325 

02 
0629 

02 
0693 

02 
"729 

OATE 
THE 

1*90 

"Z 
1*9" 

1*95 

£ 

1913 

02 

151* 

01 

02 
15*5 

19*9 

02 
1943 

02 
1209 

1203 

OATE 

.u 

•  IS 
31 

19S0 

.Zl 
19S0 

.22 
*1 

.22 
1990 

.22 
91 
1850 

.22 
31 
1990 

02 

.29 

02 

.27 
02 

DATE 

31 

31^ 

31 

31 
16*9 

16*5 

91^ 

31 

31 

06 

1531 

1950 

0* 

04 

0* 

OATE 
TIME 

1*12 

io 

30 
1*18 

io 

1*29 

.90 

1*35 

.93 

l>37 

.9* 

30 
1992 

.99 
30 
Utl7 

.99 

30 
1527 

.99 

30 
15*7 

.95 

30 

.99 

30 
16*7 

J  UN 
OATE 
TJHE 

27 

1932 

27 
19*4 

13*4 

19*5 

1600 

1602 

2l»3 

08 
2139 

il' 

08 

08 
2139 

08 
21*9 

JUN 
OATE 
THE 

30 

1929 

19*9 

10 
200* 

30 
7000 

10 

1950 

2010 

30 
703U 

30 
1100 

30 
7200 

JUL 
PATE 

Zt 

Zt'^ 

I'l 

I7l2 

1.00 

29 
1727 

I. 00 

J9 
1T27 

1.00 

29 
1777 

1.03 
29 

172  / 

1.60 

29 
1897 

1.61 
29^ 

OATE 

07 

£ 

07 

2U00 

07 
2009 

07 

07 

07 

21*9 

17 

DATE 

Z9 

29 

1416 

1416 

29 

19 

29 

29 

29 

OATE 

Of 

0920 

0930 

OS 
05*5 

05 
OftOo 

69 
0620 

09 

09 

09 

09 

DATE 

07^ 

07 

0900 

0' 
0900 

07 

07 
n920 

07 
0993 

07 

AU& 
DATE 

703 

11 

1710 

11 
1710 

17» 

11 

11 

183* 

11 

1904 

,69 

Sep 

OATE 

lii99 

1*06 

13 
2230 

13 
22*9 

13 
22*9 

13 
2313 

2323 

2399 

0029 

OATE 

09 

1930 

03 
1*00 

05 
1613 

69^ 

05 

09 
1739 

09 
17*3 

09 

OATE 

19 

13 

2112 

2120 

13 

13 

13 

13 

13 

OCT 
DATE 
THE 

."a 

1919 

.1' 

Oi 

an' 

.19 

l« 
1728 

1733 

17*3 

19 
1/38 

1798 

1798 

19 
1799 

iseo 

.31 
I' 
19*3 

,32 
19 
19*3 

OCT 
OATE 

01 
0730 

01 
0730 

07JO 

07*0 

01 
0740 

Ul 
07*9 

01 
07*3 

01 
0745 

01 
074S 

01 
67*5 

01 
07*9 

01 
07*9 

OCT 
DATE 
THE 

01 
0999 

01^ 

0600 

OAOri 

0600 

01^ 

01 
0600 

61^ 

0600 

01 

01 

01 
0600 

OATE 
TIME 

04*ft 

o*'.6 

0**6 

07 
0500 

B7 
0**6 

07 
0**6 

07 

C7 
0332 

07 
09*9 

NOV 
OATE 
TIME 

0335 

21 
034" 

03*3 

0390 

21 
0400 

21 
0*15 

21 
0430 

21 
0**9 

11 

osm 

21 
0329 

21 

oeoQ 

21 
0625 

NOV 
DATE 
THE 

21 
0212 

21 
0217 

0212 

11 
0127 

0237 

11 

0732 

21 
0312 

71 

0927 

oil. 

21 

21 
0912 

DEC 
PATE 

i* 

.07 

215" 

.09 

2190 

.12 
H90 

2150 

.21 
2* 
2190 

.2'> 
I* 
2150 

.28 
2150 

.29 
2* 

.32 

I* 

.36 
1* 

DEC 
OATE 

2113 

2113 

2113 

2*13 

1* 

1* 
0990 

1* 
0)50 

1* 

1* 

390 

O990 

60 

DEC 
OATE 

.27 

o'l? 

24 

2* 
19*0 

.*9 

a* 

■ONTM 

07 

06 

.02 

.90 

.98 

1.00 

1.00 

l.OO 

'o7 

^07° 

'oT* 

(ONTN 

oa 

08 

08^ 

08 

1.20 

1.20 

*06 

°" 

OS 

1.7l 
OS 

'oB* 

0" 

07 

07^ 

67* 

,97 

.97 

0?' 

'04" 

1 ,04 
10 

1.29 

10 

*io* 

OATE 
Jl-i 

a*. 

1000 

1000 

lOfO 

tb 
WOO 

26 

looo 

26 
IPOO 

26 

26 

1000 

26 

1000 

26 

1000 

OATE 
THE 

10 

0499 

0*59 

0430 

lO 
0*39 

0903 

10 
0520 

0539 

10 
0935 

0619 

0635 

10 
0739 

DATE 
TIME 

1139 

1139 

28 
1135 

18 

1139 

1139 

28 
1133 

28 
1139 

78 
1139 

2B 
1139 

28 
1139 

28 
U39 

ze 

1133 

FEB 
OATE 

i'o 

12^ 

12 

l»*0 

12 
1**0 

12 
1**0 

12 

1910 

12 
1519 

12 

1920 

la 

1920 

1920 

.22 
12 

FEB 
OATE 

20 

5*9 

26 

3t>^ 

1*19 

ilso 

FEB 

2* 

14 

a* 

11** 

1150 

2* 

1* 

12 

1737 

12 
1710 

12 

3O0 

IS 

0900 

O3O0 

IS 

0300 

18 

18 
0S2O 

la 

0330 

18 

0**5 

910 

DATE 

IS 

18 

00*0 

00*0 

1> 

'12; 

l« 

OATE 

IB 

0636 

16 
0636 

0^3 

'36 

£ 

636 

636 

0636 

OATE 

02 

C2 

02 

0»OC 

06-10 

L>2 

0*00 

02 
0600 

02 

0600 

02 
0629 

02 

OATE 

2* 

2* 

»* 

2* 
1''30 

2029 

12 

22 

22 

OATE 

1*37 

23 

02 
0700 

oSoo 

P2 

02 

02 

Oj 

01 

OATE 

Z» 

72 

aiuo 

2110 

la 

2119 

22 
2130 

22 

2130 

22 
2130 

22 

22 

OATE 

06 

06 

06 

02 

0530 

03*5 

02^ 

DATE 

t3 

13 
19*3 

02 
1235 

1239 

02 

02 

°39 

01 
1235 

OATE 

iO 

30 

19** 

1990 

*0 
2003 

30 
I020 

20*0 

30 
2100 

30 

30 

30 

pIte 

31 

30 

30 

10 

30 
1225 

12*0 

30 

JUN 
DATE 

06 

18 
0*07 

IB 
0*07 

o'o7 

18^ 

IB 

467 

1.01 
18^ 

1.03 
0*07 

JUL 

OATE 

2t 

170O 

21 

1700 

ITnS 

11 
1720 

21 
17*0 

21 
1800 

ai 

1U20 

21 

21 

at 

OATS 

21 

153" 

21 

1600 

1615 

11 

19*9 

OATE 

07 

0? 

07 
0013 

0023 

°38 

67 

07 

°*9 

1.30 
07 

1,60 
07^ 

AUC 
OATE 

.»2 

.2* 

•  32 
OS 

s. 

.•3 

0' 
0630 

09 

0639 

.97 

05 

.67 

09 

o"o 

.if 

09 

.87 
03 

09' 

AUG 
OATE 

09 

03 

09 

05 

2212 

2227 

65 

1.88 

06 

AUC 
DATE 

Of. 

121* 

06 
1229 

06 

06 

06 

06 

04 

SEP 

DATE 

I* 

15 

li 

2939 

13*9 

13 
2215 

13 
73*9 

13 
2»55 

13 
2313 

13 

0005 

i*^ 

SEP 
OATE 

19 

19 

10' 

£ 

0*35 

0*25 

82 

"il- 

02 

SIP 

DATE 

20 
0006 

20 
0014 

0*3 

10 

20^ 

iO 

00*9 

20^ 

net 

OATE 
TIXE 

.02 
0' 

012" 

1170 

Olio 

O170 

0200 

07 
01*0 

f7 
0200 

0220 

07 
0228 

06 

0228 

06 
022a 

OCT 
OATE 
THE 

01 
0320 

032' 

01 
03I2 

Ol 
0327 

0337 

0359 

"•" 

Bl 
0*2" 

0«4B 

0305 

0**9 

01 

04*0 

DATE 

03* 

0J4  7 

0915 

0930 

Ol' 
0930 

09*5 

.29 

01 

.29 

ei 

0943 

,32 

01 
1000 

0" 
1060 

,*2 

01 
1120 

01 
1120 

OATE 

TJMI 

J*- 

2191 

2196 

2^* 

0* 
12*» 

0* 

0* 
12*9 

DATE 
THE 

09 

192S 

1931 

09 
1936 

09 
1«*3 

1993 

19*3 

09 
19*9 

19*9 

2117 

2090 

2113 

DATE 
THE 

0220 

0223 

0920 

023 

230 

17 
0230 

17 
0230 

17 
02*0 

16 
1130 

07 

0922 

OT 
0912 

DEC 

TJHE 

210" 

lino 

2lOn 

2109 

2109 

2* 

2109 

2* 
2109 

2* 

2120 

2130 

0903 

t930 

DEC 
TIME 

0*29 

0*29 

0*29 

0429 

0**0 

20 
0*50 

1600 

1629 

16A9 

1600 

1600 

16O0 

DEC 
THE 

•  05 
0230 

0234 

.10 
0240 

.11 
01*5 

1* 
0255 

.15 
1* 
0310 

.22 
0630 

.30 
0890 

.36 

0710 

.42 

0630 

0700 

.94 

073C 

VEtR 

06 

•  tt 

0^' 

.91 

1.03 

1.2* 

1.96 
07 

1.66 

1,83 

07 

1.91 
07 

'o7* 

YEAR 
'ONTH 

.31 

.51 
OS 

•  62 
08 

08* 

.71 

•  83 

1.2s 

08 

1.43 
OS 

ItA. 
08 

1.94 
08 

l.BQ 
08 

'ob' 

YEAH 

.38 

OA 

.69 

08 

.«« 

08 

1.14 
08 

1.29 
08 

1.19 
OB 

1.43 
08 

1.49 
OB 

1.91 

1.91 
08 

1.91 
08 

1.60 
0' 
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MAXIMUM  SHORT  DURATION  PRECIPITATION 


wiplui 
lao  ml 


ASTD>  [k,  0 \tCQ*' 
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MAXIMUM  SHORT  DURATION  PRECIPITATION 


PHIla JEL^M I*,  I 


(5  to  ISOminutd) 


l*5i  I 

U01  1 
U30  1 


nos  1 
1,1*  1 


ISLA'O,  RHnOF 
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MAXIMUM  SHORT  DURATION  PRECIPITATIOIV 


pRavi  )i*iCE  •       If  IS  ,1 


>  01  >o 

'■  1.09 

>  1910 


0I«9  < 

19*0  ; 


l.U  : 
1199  ; 


1.19 
HIT 


l«I9  1 
1.21  I 
1927  ] 


SO"  fx  04  10T* 


•  mST  )L.  T  ifE 


1.09 
10 

1*40 


I. 10  1 
30 
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MAXimuni  precipluiion  in  inch«* 


I  1*15 


1*50 
1.52 
1105  I 


MAXIMUM  SHORT  DURATION  PRECIPITATION 


06*3  < 
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ipiuiion  In  inch* 


MAXIMUIVI  SHORT  DURATION  PRECIPITATION 


mum  praciplU 
(S  to  1»S  tn 


Pfl  ■  10*   T  I14S 


f  I  PA  [Of  T  <HiS 


I  1.0b  : 
I  219)  I 


tl*T  1157  1197  irOl  tOlQ  lOht  1 


'    klTHli  1/    ff  Its 


l.OJ  1 

Jl 


l.0»  1 
I  2IS>  1 
'  2.71  I 


1.1*  : 
I  2)2*  : 
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MAXIMUM  SHORT  DURATION  PRECIPITATION 


Muimum  ptKipiUiion  in  inchci 
(5  10  IBO  minuua) 

Miumuin  ptKipitation 
IS  to  180  minub 

 .  T  e.««  It  f  , 

Huamum  prtcipiuiion  In  Inchn 
(S  [o  180  minuiM) 

80 

180 

I6EL0 

■  T£X 

SAM  A 

<TONI 

)»  T* 

tAS 

— 

VICTO 

ka;- 

'EXA« 

DiTE 
TIMC 

01^ 
04S0 

0*S0 

02* 
0*92 

OtSo 

30' 

1339 

3o' 
1390 

02° 

osoo 

02^ 
090O 

30° 
1*49 

3" 
1909 

30* 
1909 

30* 
1909 

PATE 

TIME 

.9* 
10*9 

.07 

1050 

.10 

3o 
lloo 

io' 

li09 

1119 

30 
1120 

lijo 

.28 

1130 

30 
1130 

.30 

30 
1130 

.32 

iO 

1130 

.39 

3D 
1320 

OATE 
TIME 

01* 

1231 

1231 

01' 

1211 

ol' 
l»37 

01' 

1247 

01* 

l»Ol 

.26 

Ol 

.27 

Dl 

1591 

01^ 
1291 

02* 
1230 

il' 

1303 

•  33 
02 
1333 

FFB 
PATE 
TIME 

07 

119« 

07 

22PO 

OT 

07 
2219 

2215 

07 
2230 

07 
2290 

07 
2310 

07 
2330 

08 
0000 

0" 

0030 

TIME 

io* 

1937 

.05 
08 
005* 

005* 

ob' 
Oo9* 

0094 

08 

oos* 

oSs! 

.13 

na 

0894 

.19 

08 

•  17 
0004 

.16 

08 
0004 

.20 
08 

POO* 

FEe 
DATE 
TIME 

Io' 
1039 

1040 

Io* 
10*9 

1" 
ln9o 

10* 

1  too 

io' 

1119 

Io' 
1119 

io' 

1119 

I*' 

1119 

l" 
1119 

t*3 

10 
10*9 

.77 

10 
1106 

PiTE 
Tint 

1*13 

1*1' 

26 
1*19 

1*15 

26 

1M5 

2210 

2210 

26 

2219 

26 
22*9 

26 
2310 

26 
2339 

DATE 

TIME 

03' 
19*3 

.0* 

03 

•  12 
03 
1993 

o3^ 
1598 

03* 

03 

1623 

.19 
03 

.19 

03 
16*0 

.22 
03 

.22 

03 

.22 
03 
16*0 

MAA 

OATE 
TIME 

2* 
l*i"0 

2* 

1400 

1*00 

2* 

1402 

1*02 

7* 
1*00 

1*15 

2* 
1**6 

24 

1900 

24 

1500 

2* 

1900 

OATt 
TI«E 

0012 

Is 

003? 

Is' 
00*2 

o^W 

Is' 

03*9 

19 
0>3> 

Is* 

l»35o 

19* 

is' 

Is" 

0400 

19*0 

^6° 
1600 

APt) 
PATE 
TIHE 

.53 

19 
70*5 

i9 

20** 

.92 
19 
20*5 

i" 

20*9 

1020 

20*9 

20*9 

2.3* 

19 
2108 

2.39 
19 

2126 

'**' 

2.90 

19 
2218 

2.51 
22*8 

APR 
OATE 
TIME 

0671 

'0 

70 
092" 

2*' 
09^3 

Jo' 

0o>7 

20° 
09*9 

*20 

1000 

20° 

loll 

*io* 

1P3P 

'20' 
1002 

20 
1017 

'20' 
10*0 

So' 
1010 

TIME 

if' 
o^^T 

is 

OSS" 

ft9jO 

19* 
0532 

Is* 

0532 

0937 

^I»' 

0619 

13*9 

io* 

234J 

lo" 
2350 

OOlS 

DATE 

TIME 

.22 
21 
0**9 

.41 

21 
0*45 

.53 

0**7 

21* 
0900 

21" 
0910 

oho 

21 
05*8 

.08 

0609 

1.00 

21 
062^ 

i.ni 
21 
0639 

I. 01 

21 
0639 

OATE 
TIME 

21 
0779 

21 
072* 

0771 

'»l 

073P 

07M 

0799 

21° 
0755 

0829 

'21" 
0800 

'21° 
0620 

Si' 

08*0 

JUN 
DATE 
TIME 

2* 
12>S 

1230 

2* 

1230 

l!3P 

2* 
12*9 

12*S 

2* 
12*9 

12*9 

2* 
12*9 

12*> 

2* 

24 
1249 

DATE 
TIME 

23 
09*7 

73 
12*7 

21 
1240 

1310 

23 
1329 

13*2 

13 
13*5 

23 
1*00 

ill 

23 
1*31 

23 
1*49 

JUN 
TIME 

I^* 
0329 

19 
0330 

Is^ 

-335 

033* 

1!* 
"34* 

*i9 
0397 

is' 

'19 
0133 

Is 

P3*9 

Is 

0*10 

is' 

0*35 

15° 
0611 

CATE 
T1M£ 

11 
700  7 

?l 
2012 

21 
2017 

tl 
2o22 

21 
2032 

21 
20*7 

21 
2050 

?1 
2090 

21 
2090 

21 
2090 

205o 

21 
2090 

JUL, 
OATE 
TI»E 

18 
063* 

18 
Oh3« 

I" 

18 

0*39 

0639 

16 
063« 

oil. 

0639 

18 
0639 

16 
0639 

IB 
0639 

l» 
0639 

OATE 
TIME 

0*77 

I9 
0*33 

Io' 
0413 

1*07 

09' 

1920 

09 
1533 

1°*' 

of 

11*8 

OS* 
15*6 

09' 

1946 

.19 
OS 
15*6 

05' 
19*8 

lATt 
TI«E 

2s' 
0632 

0*97 

£ 

28 
0718 

2»' 

073S 

0793 

0813 

28^ 
0833 

is' 

090J 

0933 

AuC 
OATE 
TIME 

02* 
1639 

02 
1640 

o2 
1**0 

16*0 

02 

1640 

16*0 

02 

16^0 

16*0 

02 
16*0 

02 
16*0 

AUG 
OATE 
TIME 

OS 
US2 

05 
115^ 

0* 

1200 

o5 
170S 

1219 

19 
1210 

i°*s 

n9 
1791 

OS 
1253 

01 
1291 

09 
1253 

OS 
1253 

SFP 
OATE 
TIME 

1308 

10 
1313 

10 
1318 

lO 
1323 

10 

1333 

1333 

10 
1333 

10 
1335 

10 
1333 

10 
1333 

10 
1333 

10 
1333 

PATE 
TIME 

.70 
12 
21*9 

.27 

06 

0200 

.32 

OA 

0205 

0709 

P210 

0223 

12* 
2257 

I** 

2300 

l" 
2309 

.89 
12 
73*9 

.89 

12 
23*9 

SFP 
OATE 

TIME 

13° 
19*9 

13* 
70O1 

i3* 
2005 

ii* 

7019 

13 
2"30 

ii* 

20*5 

is* 
2102 

1.07 
7140 

1.  u 

13 
2215 

1.19 

U 
2319 

OCT 
OATE 
TIME 

.29 

0002 

.30 

0003 

.35 

0«i>5 

.51 

0030 

.99 
00*5 

.98 

0109 

0129 

.63 
01*9 

0200 

.69 

0200 

OCT 
DATE 
TIME 

.52 

23 

.6" 

23 
IftSl 

23* 

.80 
169A 

.fl9 

1701 

.99 
171* 

1716 

2" 
1739 

2" 
1799 

1619 

.99 
23* 

1.01 

22 
P890 

OCT 
PATE 
TIME 

.35 

7116 

.5* 

2117 

7170 

;'^ 

2122 

2132 

1.10 
2130 

1.62 

1**8 

1.90 

14*8 

1.92 
1912 

1.92 
1530 

1.92 

l93o 

1.92 
1930 

Nnv 
DATE 
TIME 

OT 
MIO 

2115 

07 
2120 

07 
2125 

0230 

(17 
2190 

07 
2205 

07 
2225 

07 

2249 

07 
230> 

0« 

0300 

08 

02*0 

DATE 
TIME 

01 
0316 

0321 

01 
P326 

Ol 
033O 

01 
03*0 

PI 
0399 

0*20 

01 
0**0 

01 

01 
0*10 

01 

PATE 
TI-E 

01" 
1*50 

l'.9'' 

01 
15"0 

.7* 

01 

isos 

.79 
01 
1919 

1530 

.93 

o°i 

.93 
08 

.93 

P9S2 

.97 

01 

1511 

1.06 

Ol 
1907 

1.30 

DEC 

DATE 

TIME 

2" 
2210 

28 
221^ 

2« 

2220 

2725 

2« 
2235 

2250 

28 

1305 

28 

2325 

28 
2330 

28 
2330 

28 
2330 

28 

2330 

OFC 
OATE 

TIME 

1228 

1233 

11 
1238 

U 
17*3 

1293 

11 
130« 

1323 

1343 

II 

1403 

It 
1*23 

11 

1*93 

11 
1918 

TIME 

2»' 
66*7 

0647 

28 

78 

OaSa 

2' 
0658 

26 
0698 

29 
0698 

76 
0«17 

28 
0817 

28 
0817 

28 
0919 

28 

0919 

05 

09 

OS 

|0 

10 

10 

0* 

0* 

0* 

0* 

0* 

0* 

0* 

0* 

TEAR 

i  ,■9 

'1.60 
06 

•  1.96 

21*2 

17,60 

2.71 
06 

3.21 
06 

3.77 

4.19 

06 

4.25 
06 

4.32 

4.60 
0* 

WACO. 

T6»A 

■  ICHI 

TA  «A 

LS. 

EXAS 

MIlFO 

M,  U 

AH 

JAN 
DATE 
TIME 

13 
12") 

ill" 

02' 
o7»T 

02" 
075? 

1000 

02 
1015 

02' 
1025 

02 
1029 

02^ 
1029 

02 
1023 

02* 
1029 

0" 
1029 

TIME 

la* 

07*9 

.07 

12 
0750 

iS' 

0759 

li" 

0759 

iJ' 
0799 

12 
0799 

1 2* 
0800 

12 
0800 

.21 
12 

.21 
12 
0800 

.22 
12 
0800 

.29 

12 
09*0 

DATE 
TIME 

2? 
1932 

22 
1537 

22 
1932 

12 
1532 

22 
1932 

12 
1932 

03 

looo 

03 
1000 

01 

03 

1000 

03 
1000 

01 

1000 

FEB 
"ATE 
TIME 

11 

11 
0893 

11 
083* 

1  1 

0901 

11 
0916 

11 
0932 

11 
0992 

11 
1031 

11 
0902 

U 
0932 

11 
1002 

*EB 
DATE 
TIME 

11 

1128 

11 
1202 

11 
0208 

0Vl2 

0219 

0236 

U 
J2*9 

02*5 

11 
0300 

11 
0249 

11 
0253 

11 
0300 

FEB 
DATE 
TIME 

21 
221* 

21 
223* 

25 

0210 

25 
O7IS 

25 
0220 

2*0 

29 
0220 

29 
0220 

0220 

21 
0220 

29 
0420 

29 
0459 

OATE 
TIME 

27 
P8IT 

27 
0-23 

27 

oe?3 

Olt3n 

27 
08*8 

27 
0903 

2' 
0918 

27 
093n 

27 
0998 

27 

1018 

27 
10*6 

Z7 
1118 

OATE 
TIME 

.08 

10 

19*5 

.13 

10 

19*S 

.16 
10 
19S0 

lo90 

lo" 
20e9 

26 
23*0 

27* 

0001 

io 

0150 

.49 

0215 

.93 
0239 

i" 

0309 

.68 

10 
0339 

OATE 

TIME 

25 
O0S9 

25 
005s 

25 
0099 

75 
0095 

0350 

29 
0390 

29 
0390 

79 
019O 

25 
0*05 

29 
0409 

29 
0409 

25 
0409 

OATE 
TIME 

l" 
23J7 

20 
0'5O2 

2p 
0012 

0017 

I* 
00** 

^20 
0037 

0092 

So 

Oil? 

20* 
0132 

20 
0192 

'zo' 
0222 

'20* 
0292 

OATE 
TIME 

20 
1750 

1790 

01 
21*9 

70 
1790 

20 
1790 

20 
1805 

20 
1820 

20 
19*0 

20 
1900 

20 
1920 

20 
1990 

20 
2020 

OATE 

TIHE 

01 
14*9 

01 
1*49 

01 
1*55 

Pl 
1500 

01 
ISOO 

1900 

01 
1900 

01 
13P0 

01 
1900 

01 
1900 

01 
1900 

OATE 

TI-E 

31 
H'O 

31 
1S*> 

31 
1545 

HSp 

3) 

31 
1550 

31 
1605 

31 
1629 

31 
16*9 

31 
1709 

31 
173S 

31 
1945 

DATE 
TIME 

OBJS 

02 

oe*o 

08*5 

02 
0**8 

0905 

1»09 

0* 

1609 

2232 

20 
2252 

20 
2312 

23*2 

20 
2349 

PATE 
TIME 

I* 
1939 

19*0 

i** 

19*9 

T** 

I** 

1959 

II 
2355 

00 10 

00  IP 

i** 

eolo 

0010 

I4* 

DO  10 

1*' 

0010 

DATE 
TIME 

23 
170S 

12 
230A 

12 
2311 

|2 
2ilb 

U 
2326 

12 
23*1 

12 
2356 

13 

P036 

13 
0056 

13 
0126 

13 
0196 

OATE 
TI«E 

2" 
2330 

26 
233B 

26 
23*0 

76 
23*0 

26 

23*0 

26 
23*0 

26 
2350 

26 
2350 

26 
2350 

26 
2350 

26 
2390 

26 
2390 

DATE 
TIME 

2'- 
1721 

I72ft 

26 
1731 

76 
1736 

26 
17*1 

26 
1741 

26 
17*1 

26 
1T*I 

17*1 

26 

17*1 

16 
17*1 

26 
17*1 

TIME 

lb'- 2 

2<: 

1610 

7» 
IftSS 

2« 
1705 

29 
1720 

2» 
1735 

1759 

29 
1819 

29 
1839 

29 
190S 

29 
1939 

OATE 

TIME 

.23 
31 
2109 

31 
211" 

.50 
31 
2119 

2i2a 

31* 
2130 

3l' 
21*9 

3l' 

2200 

2220 

31* 
22*0 

2  300 

.94 

31 
7330 

.9* 

31 

0000 

DATE 
TIME 

I9' 
20*7 

I9 
2052 

19^ 

2102 

l'^ 
21P2 

2102 

I»' 

'102 

I9' 

2122 

19 
2178 

I9* 
7128 

I9* 
2U6 

19* 
2126 

AU& 
BATE 
TIME 

20O5 

12 

J.IQO 

12 
20O0 

z'o5 

12 
2019 

12 
21.30 

12 
20*9 

12 
2109 

12 
2123 

12^ 

12 
21*9 

12 
2150 

AUG 
OATE 
TIME 

01 
0033 

"I 
0"33 

01 
0038 

00*3 

0053 

0108 

01 
0123 

0143 

Ot 
0203 

01 
0223 

02 
0293 

01 
0323 

AUC 
DATE 
TIHE 

21 
1312 

21 
1317 

22 

1946 

72 

1S91 

27 
1601 

72 
1601 

22 
1609 

1020 

22 
1050 

22 
1719 

22 
17*9 

22 
1819 

SEP 
HATE 

Ti-e 

07 
1*22 

1*27 

07 

o7 
1*20 

07 
1*30 

U7 
1**5 

07 
1900 

07 

H2P 

07 
19*0 

07 

1601) 

07 
1630 

07 
1700 

SEP 
OATE 

TIME 

12' 
1819 

,0<« 

12 
1824 

12' 
1829 

I2" 
183* 

19*0 

\l 
1900 

lii' 

.12 
12 
1934 

.12 
12 
1994 

.12 
12 
201* 

.12 
12 
204* 

.12 

12 
2114 

SEP 
OATE 
TIME 

20^ 
19*6 

20 
195« 

2o' 
2002 

7  0* 
2005 

2p' 
1959 

20' 
2009 

20* 
2020 

s 

20* 
7100 

20* 

20* 
2190 

2220 

OCT 
PATE 
TIHE 

.13 

inor 

1000 

loOO 

1010 

1000 

1000 

1P20 

1100 

1130 

1139 

OCT 
OATE 
TIME 

OCT 
OATE 
TIME 

2029 

203* 

2039 

2o** 

2094 

210' 

212* 

192P 

19*0 

1630 

1700 

Tlil 

2« 

20 

?9 

01 
1132 

01 
U*7 

01 
1202 

01 
1222 

2« 

29 
062/ 

29 
0697 

29 
0727 

DATE 
TIME 

07 
2302 

07 
2313 

o7 

07 

230S 

08 

06 

0800 

08 
0830 

08 

0900 

DATE 
TIME 

19 
ll'O 

19 

19 
1190 

19 
ll90 

19 

19 
1 190 

1190 

19 

1150 

19 
1190 

19 
1190 

19 
1190 

DEC 
OATE 
TIME 

Olio 

79 
0135 

20 
nl35 

79 
01*(i 

29 
01*0 

29 
0190 

29 
OlSO 

79 

0190 

29 
0190 

29 
0150 

29 
0190 

29 
''ISO 

DEC 
niTE 

TIME 

28 
23*0 

24 
23*9 

78 
2390 

29 
0009 

0029 

29 
00*0 

29 
0100 

29 
0120 

29 

01*0 

29 
0210 

29 

1240 

DEC 
OATE 
TIME 

30 
21*6 

30 

30 
2201 

30 
2706 

2216 

10 
2231 

30 
22*6 

30 
22*6 

22*6 

30 
22*6 

30 
22*6 

30 
22*6 

VEAH 

'3NTM 

.39 
0! 

•  5' 
-8 

.7* 

1.02 
08 

1.15 

t.29 
08 

1.27 
08 

1.2«» 

1.30 
OK 

1.30 

1.39 

l.*2 
0* 

TEAS 
'DNTH 

08 

OS 

08 

08 

08 

08 

08 

06 

08 

08 

VEAK 

08 

08 

08 

06 

08 

08 

08 

08 

08 

08 

SALT 

AXE 

ITT, 

UTAH 

BURLl 

ICTON 

VE» 

LYNCH 

VIBC 

MA 

JAN 
DATE 

TIME 

03 
Oft'l 

03 

03 
10*8 

03 
l«5^ 

03 
1836 

03 

1900 

03 
1903 

03 
1910 

03 
1930 

03 

200  r 

03 
2039 

03 
2039 

JAN 
TIME 

1935 

78 
1935 

1935 

78 
1635 

19*9 

28 
19*9 

28 
1935 

19*9 

2* 
1949 

26 
19*9 

28 

19*9 

2" 
19*9 

DATE 
TIHE 

09 

1590 

155* 

09 
1620 

1630 

1630 

09 
1719 

09 
1705 

09 
1690 

09 
1710 

09 
1730 

09 
IbOQ 

1830 

TIME 

21 
2116 

21 

211^ 

21 
2122 

21 
21  1* 

21 
2129 

21 
21** 

21 
2159 

2220 

21 
22*0 

21 
2292 

21 
2307 

21 
2316 

FEB 

PATE 
TIME 

.03 

13 
1*09 

.0* 

13 
1*05 

.05 
1*10 

l'l5 

1030 

.13 
29 

1039 

25* 
1050 

1115 

.21 
25 
1139 

.23 
25 
1159 

.26 
25 

liOS 

.28 
29 

1219 

FEB 
OATE 
TIME 

2* 
163* 

1630 

2* 

2* 

lo29 

24 

1039 

109* 

2* 

1109 

2* 

1129 

2* 
11*9 

1209 

24 
1138 

2* 

DATE 
TIME 

25* 

29 
OPif 

2" 
O032 

79" 
On32 

•^321 

02 
0321 

02^ 
0321 

2237 

01' 
2237 

01 
2237 

01* 
2237 

Ol' 
2237 

TIME 

0230 

0237 

0217 

16 

09*7 

16 
0928 

16 

16 
0699 

P999 

0999 

28 

1*09 

28 

OATE 

13 
0*20 

13 
0*2" 

13 

13 
0*39 

13 
0**9 

11 
0900 

H 
0919 

13 
0939 

13 
0955 

13 
0619 

13 
06*9 

13 
0719 

PATE 
TIME 

0? 
0616 

o2 
OAS' 

02 
06C9 

02 
0610 

14 
1016 

1* 
10l6 

14 

14 

1016 

I* 

1016 

I* 

1016 

10*7 

PATE 
TIME 

13 
183* 

13 

183* 

l3 
IH3* 

13 
183* 

13 

IB3* 

IJ 
183* 

183* 

13 
IBS* 

0* 
1600 

23 
1900 

OATE 
TIME 

19 
1909 

19 
191* 

1919 

19 
192* 

19 
193* 

19*9 

1* 
160* 

19 
1609 

19 
1609 

1609 

l' 
1609 

19 

1609 

PATE 
TIME 

0521 

(;52'' 

26 
0929 

0929 

le 

U'2 

1122 

1» 
1139 

18 
1159 

18 

26 
2206 

29 
1239 

18 
1336 

DATE 
^TIME 

.03 
2B 
1*15 

l*is 

1*15 

>8 

1*19 

28 
1*19 

2« 
1*15 

28 
1510 

28 
1929 

28 

19*5 

28 

1649 

OATE 
TIME 

05 
1310 

'15 
131* 

09 
1320 

09 
1120 

1328 

1330 

05 
1330 

OS 
1330 

09 
1330 

05 

1330 

05 
1330 

09 
1330 

JUS 
OATE 
TIH£ 

OH 

1*13 

08 

1*19 

.::o 

0» 
1**0 

118 
1**0 

OB 
14*0 

PS 
1**P 

08 
1440 

06 
1440 

08 
1**0 

OA 

DATE 
TIME 

.09 
25 
13*9 

22*8 

.19 
2291 

2299 

1313 

2320 

17* 
2335 

17 
2930 

.21 
17 
23*9 

.21 
17 
2359 

.22 
07 
0930 

.21 
07 
0600 

DATE 
TIME 

1 7° 
1609 

1*10 

It' 

1619 

17* 
1620 

n* 

1629 

I? 
1629 

l'* 
1629 

!?' 

1629 

i7* 

1629 

i" 

1629 

I7' 
1629 

I7' 
1629 

JOL 
DATE 
TIME 

2* 
095T 

0«97 

2* 
1»56 

2* 
13"* 

no* 

2* 
13lb 

1326 

2* 

1326 

24 
12*8 

OATE 
TIME 

.12 
21 
1027 

21 
lojo 

.78 

21 
1033 

l'*2 

10*7 

21' 
1102 

21* 
lUB 

11*1 

21* 
1201 

.81 

21 
1220 

.»2 

21 
12*7 

1.08 

21 
1316 

OATE 

TIME 

29 
23Q8 

29 
2313 

2" 
2316 

79 

29 
7310 

29 
2113 

2» 
2335 

79 
2339 

29 
2339 

29 
2399 

29 
2335 

29 

>339 

AUG 
OATE 
TIME 

05* 
1830 

£ 

05 
1831 

09* 

0»' 
1B*0 

1B*0 

09 
18*0 

09' 
1R*0 

6*' 

1840 

os' 

1840 

09 
18*0 

09  ' 
18*0 

AUG 
DATE 
TIME 

.21 
0* 
0770 

.28 

0723 

ft728 

07J1 

0*° 

I7 
0195 

17* 
02*0 

1.09 

17 
02*0 

1.18 

17 
02*0 

1.27 

17 
0240 

l.Si 

1' 
02*0 

1.86 

17 
02*0 

AUG 
DATE 

TIME 

1820 

1^23 

1626 

1833 

18*3 

*oe 

1B5» 

*0B* 
1913 

1911 

1933 

'oe 

1933 

1913 

*o" 

1913 

SEP 

DATE 
TIME 

173* 

1739 

1* 
1T*5 

1T*7 

I* 
1759 

1759 

1* 
1819 

I* 

1819 

1819 

I* 
I99« 

1* 
202* 

SEP 
OATE 
TIME 

26 
1650 

165* 

1700 

76 

1709 

1715 

26 
1730 

26 
17*5 

26 
1795 

26 
1799 

26 
1759 

2» 
1759 

26 

1T99 

SEP 
PATE 
TIME 

09 
0999 

09 
100" 

09 
1005 

lolo 

00 
1019 

1030 

P9 
10*9 

09 
1105 

09 
10*0 

09 

1100 

09 
1030 

09 

1100 

OCT 
TIME 

1230 

1235 

12*0 

17*5 

1259 

l>08 

1326 

130* 

1310 

1293 

1322 

1431 

OCT 
DATE 
TIME 

2335 

23*0 

23*9 

2350 

0*49 

0710 

07*0 

17 
0710 

17 
0930 

l7 
0600 

17 
0630 

OCT 
DATE 
TIME 

13*3 

0*0" 

0630 

0*30 

0650 

0640 

0690 

0693 

06S9 

0700 

0698 

0690 

HOW 
OATE 
TIME 

i« 

22?a 

.07 
19 
2233 

22*2 

.10 

l9 
27*2 

.14 
19 
2251 

.18 
2306 

.27 
1« 
23O6 

.31 
19 
2306 

.39 

19 
2)46 

.39 
19 
2399 

20* 
0020 

.51 
20 
00*0 

OATE 
TIME 

11* 
02O0 

II 
020A 

02 

lloo 

.11 
02 
li09 

.1* 

0900 

.17 
26 
0919 

.21 
26 
0930 

16 
0990 

26* 
0610 

26 
0630 

26* 
0700 

26* 

OT20 

OATE 
TIME 

1209 

06 
1210 

06 
1219 

1719 

06 
1229 

1236 

06 
1J99 

1519 

06 
1336 

06 
1390 

06 
13*3 

06 
1341 

OFC 

PATE 

.03 
l« 
03** 

.05 
18 

la* 

0356 

is' 
03*1 

.U 
18 
0351 

.16 
18 
0*01 

.20 
18 
0416 

.29 
18 
0*05 

.31 
16 
0*12 

.39 
18 
0429 
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.lb 
2» 

.07 

0*9'' 

.00 

25 

1450 

.10 

0*5o 

.12 
29 
0*50 

.1* 
75 
0*50 

0*90 

.20 
25 
0*50 

.11 
15 
0*50 

.12 
29 
0*95 

.19 
19 
0450 

.30 
29 
0600 

SEfl 
OATE 

29 

19 

29 

79 
1635 

19 
1635 

79 
1650 

29 
1705 

29 

29 

29 

21 

21 

iff 

DATE 

01 

01 

1°2 

01 
1*10 

01 
1*10 

01 
1*20 

26 
1718 

26 

26 

OCI 
04TE 
TI"£ 

I9»I 

16 
19*' 

It 

l«*5 

16 
19** 

16 
19** 

1«4* 

19*4 

19** 

16 
19*4 

16 
19** 

1* 
19** 

16 
19** 

DATE 
TIlE 

10 

0611 

27 
fl616 

72 
0621 

27 
063! 

06*5 

22 
0659 

22 
070! 

27 
0720 

21 

0737 

22 
07)7 

22 
0737 

OCT 
OATE 
TIME 

09 
0009 

0009 

0010 

o9 

09 
0025 

09 
0040 

09 
0059 

09 
0115 

0139 

09 
0155 

09 
0119 

09 
0299 

DATE 

TIHE 

."'2 

17 

16*5 

.01 
17 

.03 
16*5 

.03 
l7 
1»45 

.13 

17 
16*5 

.03 
1**9 

.0* 

17 
22*0 

i? 

27*0 

17 
22*0 

i" 

71*0 

,09 

17 
21*0 

.07 

17 
22*0 

NOV 
TIME 

1* 

n792 

1* 
0730 

0733 

07*0 

0790 

0759 

12 
1559 

12 
1959 

1670 

17 
1606 

12 

U 
1637 

NOV 
DATE 
TIME 

.02 

12 
O3t0 

.01 
12 
0319 

12* 
0319 

.05 

l2 
0120 

.08 
0330 

.11 
12 
0)30 

.1* 

12 
03)0 

12* 
0930 

.18 

U 
0330 

.19 

12 
03)0 

.10 

11 

0330 

.20 
11 

0330 

DEC 
DATE 

21 
1700 

21 
1709 

21 
IT15 

71 

n2fi 

21 
17r>o 

21 
1715 

21 

21 
1T19 

21 
1715 

li- 
nts 

21 
13*5 

21 

DEC 
OATE 

1* 

1* 

0593 

0*59 

0556 

O605 

0620 

064O 

0700 

1* 

0720 

1* 

0906 

DEC 

1" 

IB 

IS 

0930 

le 

16 
0549 

18 
0600 

18 
0620 

16 
06*0 

IB 

IB 
0730 

18 

«ONTM 

ONTH 

10 

10 

10 

10 

10 

10 

09 

09 

INTM 

09^ 

^5 

10' 

.22 
10 

10* 

.37 

'0* 

.50 

.95 

lo' 

Id 

lo' 

V 

KA 

JAN 
DATE 

24 
17** 

2257 

I.- 
2252 

10 

2752 

7252 

2252 

10 
2292 

07*4 

2* 
0610 

2* 
0830 

10 
2252 

10 

7292 

OATE 

09 
16)0 

16*5 

09 
1700 

09 

09 

09 

DATE 

17^ 

17 

0715 

14 

09 
OlOO 

05 
0100 

05 

ouo 

09 
10*0 

09 

05 

FES 
DATE 

02 
07SS 

12 
0755 

02 
0800 

02 
OMOO 

02 
0610 

02 

OUOO 

02 
0799 

01 
0800 

02 

02 
OBOO 

02 
0600 

02 

oeoo 

FI9 
OATE 

• 

03 

03 

o3 
0720 

0) 
0730 

03 

0'45 

03 

03 

03 

03 

0) 

01 

FES 
DATE 

21 

11 

21 

02 

u2 
0U*5 

02 
0100 

02 
Olio 

09*0 

18 

18 

18 

OATE 

2» 

19?l 

2t> 
1921 

2n 

IVIl 

1922 

28 
1925 

19 
04*5 

19 
u»*9 

19 
0**5 

15 
05*0 

19 

0600 

19 
0619 

19 

DATE 

T 

7 

n} 
0920 

0) 
09)0 

03 
09*5 

03 

looo 

03 

0) 

03 

03 

DATE 

.06 
0" 

.O" 

08 

.10 

to 

.14 

10 

10* 

.17 
10 
06*5 

.23 
19 

1500 

.28 
19 
1920 

.39 
29 
19*0 

29° 

.46 

29 

.50 

19 

APR 
PATE 

07 
ID'S 

12 
inj* 

02 
03*5 

01*9 

02 
03*5 

02 
1038 

02 
03*5 

02 
094  5 

03*5 

01 
034S 

02 

03*9 

02 
03*5 

OATE 

27 

27 

72 
oolo 

0030 

12 
0(1*5 

11 

OlOo 

12 

22 

22 

27 

22 

OATE 

10 

03 

03 

0) 

03 
1*00 

1400 

03 

03 
1*00 

0) 

0) 

2* 
1352 

7* 
113' 

2* 

1332 

1132 

2* 
13*0 

24 
13*7 

2* 
1347 

2* 
1347 

1* 
13*T 

2* 
13*7 

24 
13*7 

2* 
13*7 

DATE 

.01 
0* 

y 

■  02 

on, 

0*' 

.0) 

0013 

0** 

00)0 

.0* 
0* 
00*5 

.06 
0100 

.07 
0* 

T 

■  10 
0* 

°'" 

.12 
04 

°"° 

.16 

0* 

.17 
04 

OATI 

0" 

09 

o9 

09 

09 
1630 

09 
1630 

09 
1630 

09 
1610 

09 

09 

09 

DATE 

1! 

15 
193'> 

15 
19)8 

|5 

19** 

15 
2000 

15 
2005 

1* 
7005 

15 
2005 

19 

2005 

19 
7009 

15 
2005 

19 
7009 

DATE 

T 

T 

.01 

03 

.01 
03 

OATE 

.10 
27 

.1» 

27 

.  19 
27 

.20 
77 

.25 

123 

.18 

22 

12*5 

.30 

21 
1300 

.3! 
22 
1300 

.33 

22 
1300 

.)« 
22 

22 

zV 

tlATt 

11*3 

11*1 

10 

01*5 

lO 
01*9 

0200 

0215 

1899 

1915 

19)5 

1) 
1959 

13 
1955 

13 
1999 

DATE 

23 

23 

I7l0 

1710 

17*5 

D 
IflOo 

23 

2) 

23 

23 

2) 

DATE 

.06 
21 

.09 

.10 
21 

.11 
02 

ol' 

.16 
l7*9 

.20 
1630 

.29 

03 

1850 

.10 

itlo 

.)* 
0) 

.*l 

1930 

.52 

DATE 

0905 

091« 

1* 

0915 

0*5(1 

I* 
0650 

14 

070U 

1* 
0710 

0715 

17 

1*15 

IT 
1435 

17 
1439 

DATE 

20 

T' 

70 
Olio 

20 
o))D 

20 
03*0 

20 
0*00 

70 

20 

OMO 

20 

20 

DATE 

27* 

ii% 

1% 

Jo" 

1')' 

.21 

10 
1130 

.26 
10 
>147 

.36 
10 

1700 

1** 

1230 

.58 

319 

jo| 

SEP 
DATE 

0» 
6*"0 

15* 

0B19 

|5 

0l2(I 

15 
0830 

19 

0«45 

15 

15 
0920 

19 
09*0 

1> 
1030 

19 

HOD 

SEP 
OATE 

.02 

26 

02)0 

.02 
16 
02*3 

.04 

0300 

.09 
16 

.07 
26 

26^ 

.08 
26 

.OB 

26 

SEP 
DATE 

07^ 

*7* 

.72 
07 

.26 
o7 

.34 

07 

1340 

.56 
07 
1340 

.69 
21 
1620 

.82 
21 
16*9 

.91 

21 

.98 

21^ 

1.16 
21 

OCT 

03^ 

I7oo 

noo 

Ol' 

01* 

03' 

03' 

0)° 

17O0 

03* 
17O0 

03* 

1700 

OCT 
DATE 

07 

07 
1700 

07 

07 
163u 

OCT 

09 
1130 

14 

1200 

1* 

1200 

DATE 
TIME 

01 
1693 

03 

1651 

mo 

03 
1700 

1700 

ITOO 

WOO 

1619 

1620 

07 
16)0 

07 
16*5 

P7 
IT20 

17*0 

1800 

07 
1900 

DATE 
TIME 

09 

1119 

09 
1119 

09 
1119 

ll20 

14 

I* 

1120 

1* 

1200 

1* 

1* 

1200 

NOW 
OATE 
TINE 

.■»2 
1052 

.07 

1097 

.03 
0*92 

.03 
1a52 

1052 

.09 

1«92 

.08 
1092 

.09 
0700 

0700 

.10 

17 
0700 

.1* 
17 
0745 

.IB 
07*5 

NOV 
TINE 

[ 

; 

] 

[ 

NOV 
DATE 
TIME 

09 
1409 

05 
1*1" 

05 
1419 

lAlO 

13*5 

0930 

1000 

1000 

1025 

29 
2229 

29 

.32 
29 

2300 

DATE 

2« 

2253 

7B 
2251 

2f> 
7293 

?s 

2j53 

It 

2253 

2293 

IB 

2391 

IB 
2391 

2" 
2391 

28 
1391 

IB 
235; 

28 
1391 

OATE 

DATE 

Z7* 

27* 

,na 

1130 

.20 
27 
1149 

.2B 
17 
llOO 

27 
1220 

.12 
27 
1240 

lioo 

.39 
72 

07 

.12 

.13 

06 

07* 

.15 
07* 

.W 
07 

.18 

07 

.21 
09* 

.16 
09 

.32 
09 

.39 
09 

.49 

09 

ONTH 

.02 

.03 

0** 

.03 

0'° 

.13 

.16 
0* 

•11 
0* 

04 

.31 
0* 

.39 
04 

ONTM 

.12 

09 

.1* 

09 

0" 

.34 
09 

.4* 

.S6 

09 

.02 

09 

09^ 

09* 

lil« 

09 

HAM* 

1 

HONOL 

JLU. 

NAmUL 

MAII 

OATE 

0612 

a* 

79 
0«»7 

.15 

0*52 

.20 
0654 

.2* 

065* 

.28 

29 

0700 

.32 

29 
0720 

.96 
29 
0718 

.3/ 

29 

0746 

.39 
29 
07*6 

.42 

900 

OATE 

.06 
17 

17* 

.06 
17 

.06 
l7 

0116 

.tl 
06 
2271 

.11 
OB 
2221 

.11 
08 

nil 

.11 
OB 

27' 

.12 
27 

.12 

17 

.11 
27 

DATE 

09 

09 

09 
094  3 

09 

U9 
0943 

09 

09 
06*3 

0<» 
0941 

09 
09*3 

094) 

09*) 

FEB 
nATE 
TIME 

.10 
27 
015* 

.99 

77 
015* 

.f5 
0155 

1.0* 

77 
OlOl 

l.*B 

27 
0209 

oio» 

1.9* 
2l 

U220 

2.2) 
27 

0741 

2.*7 
27^ 

3.01 

27 
0351 

3.33 

27 
0349 

FEB 
OATE 

01 

01 

Ol 
003I> 

01 
0038 

Ul 
0038 

01 
0038 

"sB 

01 

01 

01 

01 

FEB 
DATE 

.21 
19 

.17 

15 

.23 
19 

.2) 
l5 

.29 

zll 

.31 

19 
1097 

.31 
15 
i057 

.31 
15 
2132 

.12 
19 
7132 

.)3 
15 

.33 
15 
217* 

1130 

.39 
19 
2114 

DATE 

07 
12*0 

72 

17*' 

12*4 

11 
051* 

13 
05*9 

13 
t)5»9 

13 
1900 

11 
1502 

9'' 

13 
1536 

13 
0606 

DATE 

31 

'99 

31 

11 
1107 

31 
1312 

31 
1312 

31 
1)12 

31 

31 

31 

31 

dJ?" 

30 
1119 

1U9 

30 

10 
1128 

30 
1 130 

)0 
11)7 

30 
11>7 

50 
11)7 

)0 

11)0 

30 
1130 

1190 

(3ATE 
T  ImE 

.13 
30 
0613 

79 
171? 

ni6 

.31 
1-H6 

.*2 

2« 
1720 

.51 
28 
1T31 

.62 
17*6 

.72 
1797 

.80 
2" 
1798 

.87 
28 
182* 

.95 
26 
1B58 

1.05 
2a 
1910 

DATE 

^29 

19^ 

19 
01)7 

19 

03*3 

19 
0356 

19 
OJ56 

0396 

396 

356 

0396 

APR 
OATE 

0) 

03 

0) 

1435 

0) 

0) 
1996 

0) 
2007 

03 
2027 

01 
20*7 

03 

iior 

21)7 

03 
2207 

OATE 
T  I"£ 

17 
I21d 

17 
272n 

17 
2270 

17 
272* 

17 
221* 

17 
22*5 

1' 
i302 

17 
2522 

2" 

IB 

0210 

IB 
0209 

18 

0100 

^T£ 

1* 

1* 

14 
01*7 

1* 
0397 

1* 

0*12 

0413 

1* 

14 

14 

14 

OATE 

."2 
11 

.01 
13 

13* 

l3i7 

.0* 
1117 

.09 

I) 

.05 
til) 

.05 
1> 
1323 

.05 
1313 

.09 
11 
1373 

1313 

[V 
1632 

.07 
1* 
1632 

J  UN 
OATE 

l« 

.H 
0157 

.15 

.  15 

o'o 

'19' 
0413 

.19 
21*5 

.23 
l3 
2399 

.25 
0019 

0019 

.77 
1* 
OOSV 

.78 
1* 
0059 

.28 
14 

0155 

OATE 

OS 

GB 

08 

08 
2o99 

06 
1059 

08 
2055 

08 
1119 

08 

08 

08 

08 

08 

JUN 
DATE 

09 
2133 

05 
2131 

09 
21*3 

oS 
21*3 

0) 
11)9 

05 
11*5 

09 
11*9 

05 
11*9 

09 
21*9 

2149 

11*9 

2999 

JUL 
OATE 

.15 
1« 
10*7 

.21 
IS 
1"9» 

.73 
29 
00  le 

.29 
29 
0n2l 

.26 
l* 
0011 

.28 
29 
oust 

.29 

29 
"032 

.29 
19 

0B5O 

19 
0110 

.39 
29 

0200 

.42 

29 
0210 

29* 

0230 

OAT£ 

2' 

28* 

.04 
IB 

.04 
76 
0721 

28* 

07Z1 

.05 
IB 
0801 

.05 
28 
0B02 

.09 
78 

.05 
26 

.69 

b'i 

.09 
28 

.09 

26 

DATE 

27* 

.07 

27 

.10 
27 
2212 

i" 

1716 

27* 

2271 

.19 
17 
12)6 

.16 

27 

713B 

.18 
27 
1131 

.19 
27 
7292 

.19 

232 

.10 
27 
124* 

.10 
27 
1244 

ALIC 
OATE 

11 
21*2 

11 
114* 

11 

il 
21*3 

It 
2203 

11 
220» 

It 
720B 

11 

1706 

1171 

11 

U 
2152 

23)0 

AUG 
OATE 

09 

05 

05 

o9 

0A06 

05 
0806 

05 
0806 

25 
2115 

75 

29 

19 

29 

25 

AUG 
OATE 

.03 

.0* 

09*" 

.06 
09 
02*9 

.01 
05 
07*5 

.08 

09 
0299 

.06 

09 
015) 

.OB 

09 
0255 

.08 

05 
0755 

,08 

09 
0299 

oV 

0159 

.U 
06 
1208 

.11 

06 

1108 

it? 
DATE 

17 

1210 

17 
1731" 

121 

17 

173 

I' 

1298 

llll 

12*0 

i2ie 

1245 

1236 

17 

1249 

SIP 
OATE 

.02 

171 

.07 
29 

29* 

.02 
Ol2l 

.02 

0121 

.02 
0121 

.03 
0210 

.03 
19 

29' 

29^ 

.0) 

29 

.0) 

19 

SIP 

OATE 

17 

01 

01 

o2 

0290 

01 

0290 

02 
02»0 

02 
025O 

02 
0250 

DlSO 

O150 

0190 

OCT 
DATE 
TIME 

16* 

16 
16* 

16* 

16 
165 

16 

1706 

16 

1108 

I'le 

16 
17*C 

18)0 

16 
19«0 

OtT 
DATE 

TIME 

25 

1113 

29 
till 

15 

79 
ll50 

25 
113* 

19 
1190 

15 

U50 

25 

ll50 

15 
1190 

25 
1190 

Oh 
19 
1190 

29 

1150 

OCT 
OATE 

TIME 

2* 
1619 

1* 
1639 

7* 
16** 

2* 
1694 

2* 
1709 

2* 
10*) 

2109 

10*3 

105* 

2102 

1109 

NOV 
OATI 
TI««t 

I* 
16' 

170 

1* 

I'o 

14 

171 

19 
0054 

o'o 

19 

01 1« 

19 

15 

oiso 

ail 

OATE 
TIME 

100* 

.19 
2* 
1O09 

.11 
1009 

.25 
l'o7 

.78 
^1* 

.31 

.31 
1*09 

.31 
1009 

2*' 

1009 

.31 
24 

1009 

.31 
24 

1009 

.32 

14 

1009 

NOV 
DATE 
TIME 

03 
0110 

03 

0117 

0127 

o3 
OilB 

0) 
01)7 

0207 

03 

0) 
01*0 

0100 

0230 

0)00 

DEC 

TIME 

U 
201 

.0 
16 

101 

ll 

.1 
2>0 

.1 
120 

.16 

.13 

.3 

.3< 
IB 

.31 
IB 

.42 

16 

.43 

IB 

230C 

OCC 
TIME 

.11 
1107 

.14 

.17 

.17 

.10 

.25 

.29 

1120 

.27 
1196 

.31 

.37 

Die 
TIME 

>1 

>1 

31 

715 

2100 

18 

222B 

IB 
115 

2)0 

2301 

230G 

lt«3 

1U2 

lilT 

03 
1120 

03 
1110 

0) 
1107 

1120 

1>1I 

1907 

1617 

1622 

1624 

1629 

1639 

1*90 

16*9 

1709 

1779 

1809 

1839 

190J 

veah 

(OKTM 

.3 
05 

.6 

09 

.« 

02 

1.0 
42 

1.4 

02 

1.71 

02 

^01* 

1.2 
02 

I<4 

01 

2.T 
01 

3*0 
02 

3,33 
02 

YEAR 
IDNTH 

.30 
09 

05* 

.49 

09 

.53 
09 

.72 
09 

.91 
09 

1.03 
05 

1.11 
09 

1.17 
09 

1.19 
09 

1.12 
09 

1.41 
03 

VEAK 

lONTM 

.21 
01 

.9(1 
09 

.39 
06* 

.68 
06 

.76 

06 

.91 
0* 

.99 
D4 

.99 

0* 

I.U 
04 

1.22 
0* 

1*91 

04 

-  32  - 


mtm  pnciMUtk 
Ih  lo  in  Btni 


MAXIMUM  SHORT  DURATION  PRECIPITATION 

HftMimum  prtctoUalbB  in  [bcW 
<b  to  100  nlautw) 


JUHNS  'OH  I  ILiNP  . 


.  Ill* 
I  l.OS 


1.51 
3194  t 


'  0«>19 

2.2* 
1 1 
'  0001 


I. IT 

IT 
13*7 

I.2B 

2.*1 

11 
0001 


1*10 

2.*2 
2« 
II** 


III  iHC,     >4CtP  X 


CiKO  ,p'E  iS.  p  ici'i : 


lH" 

1. 1* 
lis* 


mil 

1.7« 

o» 
lit* 


>  0)11 


l.»i  ; 
u 

0»*T  t 
).01 


l»2T  1 
<  III!  I 
1»*T  1 


'  !>*> 

1> 
■  099* 


0»ST  1 
l.lrt  1 
111)  1 


I  0021  ( 

'  : 
11 

I  1021  1 

I  1.92  1 


.**    .t"  1.11  >t.n|  2<! 


MAXIMUM  SHORT  DURATION  PRECIPITATION 


D800 

030) 

U06 
Z.06 

Oft 
U*5 

i.n 


nilT  for  1.  10,  IS,  30, 


coined  In  W«achei 


DUtrtct  of  Collet*  -  Su  Vlrgloi 


MuiinuEB  pcKiplUtktn  ii: 


SUNSHINE,  AMOUNT  AND  PERCENT 

yFA»  1977 


Itni 

F*bi 

nury 

March 

April 

May 

Jun* 

July 

October 

Noyambar 

D«oamb«r 

Annual 

Station 

■3  1 

8  1 

1 

§  [ 

i 

-A 
1  ^ 

i 

• 

8  1 

i 

• 

8  1 

1 

oi  poMibU 

§ 

8  1 

i 

1! 

i 

8  i 

1 

if 

g 

1! 

§ 

1 

1! 

0 
X 

0 
X 

^  — 

FU  0 

0 
X 

:g 

CU  '0 

0 
X 

0 
X 

0 
X 

(S 

0 
X 

£■0 

X 

s  a 

£  0 

0 
X 

0*  "o 

0 
X 

E  & 

a.  "o 

0 
X 

E  S. 

£■0 

0 
X 

J- 

MOMTGOMEar 

171 
l5* 

5* 

*« 

2(6 

216 

74 

^B 

175 
1*4 

47 
49 

240 
2'6 

61 
73 

270 
298 

63 

7o 

302 
339 

70 
79 

233 
274 

93 

63 

2*6 
270 

59 
66 

177 
211 

*8 
57 

222 
235 

63 
67 

109 
122 

39 

39 

187 

171 

60 
59 

2999 
2799 

"7 

»2 

ALASKA 
ANCHQRACI 
JUNEAU 
NQXE 

79 
31 
»2 

J9 
J* 
25 

90 
41 
6* 

36 

16 
27 

UO 
140 
230 

49 

38 
63 

1*3 
1*5 
299 

37 
18 
6* 

321 
354 
185 

59 
68 

32 

307 
172 
347 

53 
31 
99 

2 '9 
l'»9 
371 

93 
37 

61 

184 
271 
256 

38 
57 
50 

140 
1*7 
147 

36 
** 

38 

124 
in* 
122 

40 
33 
41 

133 
89 

100 

61 
38 
92 

69 
80 
39 

37 

40 
30 

2083 
181* 
2201 

46 
*0 
48 

AD I;OMA 
FLAGSTlf F 
PH^E^•Ix 
TUCSON 
VUHA 

210 
260 
229 
212 

67 
62 
Tl 
71 

262 
289 
295 
283 

86 
94 
95 

92 

314 
346 
340 
351 

85 
9) 
92 
95 

312 
361 
3*1 
373 

85 
*9 
93 
96 

353 
395 
399 
381 

81 
«2 
93 
89 

305 
3*0 

394 
412 

70 
«l 
92 
96 

2*4 

3*7 
392 
<.13 

60 
79 
81 
95 

245 
355 
3*0 
3B9 

99 
8* 
82 
9* 

283 

306 
318 
351 

76 
82 
9* 
99 

307 
303 
336 

67 
fi* 
95 

273 
294 
269 

87 
91 
92 

199 
2*9 

210 

63 
78 
67 

3823 
3870 
*020 

lit 
'7 
90 

ARKtMSAS 
FOm  Smith 
LITTLE  RPCK 

179 
199 

57 
61 

225 
251 

74 
t2 

264 
277 

71 
75 

259 
334 

66 
85 

277 
389 

66 

90 

312 
389 

72 
90 

?"8 
3''2 

65 
87 

252 
381 

60 
92 

200 
319 

54 
8* 

187 
307 

54 
87 

108 
164 

39 
91 

193 

90 

27o9 

*1 

CAL  IFORNU 
EUKEKA  u 
FRfS^a 

LOS  ANGELES  U 
9tn  BLUFF 
SACRAMINTO 

SAN  oiicn 

159 

•e 

212 
1*9 

m 

219 

51 
26 
67 
61 
AO 
75 

115 
2*8 
260 
238 
233 
264 

38 
8? 
85 
80 
77 
•  6 

193 
332 
321 
305 
313 
311 

52 
89 
86 
82 
84 
84 

2*2 
378 
302 
370 
348 
277 

66 
96 
77 
93 
88 
71 

285 
359 
333 
361 
358 
257 

64 
82 
77 
81 
81 
60 

229 
384 

412 
382 
22« 

91 
87 

92 
86 
93 

317 
4*1 

**6 
439 

328 

69 
99 

98 
97 
75 

1*5 

397 

387 
388 

2*8 

3* 
99 

91 
92 
69 

196 
3*1 
350 
320 
308 
288 

42 
9l 
94 
8* 
81 
78 

113 
3?i 
333 
295 
274 
223 

33 
92 
99 
85 
79 
63 

86 
226 
303 
221 
190 
258 

29 
7* 
97 

74 

63 
82 

6* 
11* 

1*0 
*3 
191 

22 
38 

48 

14 
61 

2121 
3626 

368* 
339* 
3133 

41 

B2 

81 
76 
70 

COLORADP 
DENVER 

GRANn  JUNCTION 
»U(BLQ 

2S9 
216 
2S9 

t6 
78 
85 

237 
273 
260 

79 
91 
86 

282 
290 
334 

76 
78 
90 

2*1 
304 
330 

65 
77 
83 

361 
312 
395 

81 
70 
89 

399 
387 
395 

79 
87 
89 

3*0 
339 

S'O 

79 
75 
87 

312 
33* 
35* 

73 
79 
8* 

303 
300 
333 

81 
80 
89 

269 
262 
308 

78 
81 
89 

210 
174 
240 

70 
97 
79 

172 
166 
221 

59 
57 
75 

3360 
339* 
3618 

75 
76 

36 

CONNECTICUT 
HARTFOtD 

205 

69 

159 

54 

217 

58 

290 

72 

342 

76 

268 

99 

3»0 

76 

279 

69 

183 

49 

160 

52 

106 

36 

138 

49 

271* 

61 

OIST/COLUMBlA 
WASHINGTON  N4TIDN, 

L203 

67 

232 

77 

288 

78 

312 

79 

318 

72 

266 

60 

3*7 

77 

295 

7n 

228 

61 

176 

51 

73 

24 

126 

43 

2869 

64 

FLQRiriA 
APSALACHICOLA  0 
JACkSDNvIllS 
KEV  WEST 
LA«ELANO  U 
^UAMl 
TAHPA 

1»0 
161 
226 
16* 
1»« 
151 

55 
50 
67 
50 
60 
♦  7 

232 
213 
223 
l«3 
150 
169 

74 

69 
70 
58 
46 
54 

222 
264 
335 
209 
293 
220 

60 
71 
90 
56 
79 
59 

333 
2*7 
330 
295 
325 
2«7 

86 
69 
86 
77 
85 
7* 

312 
277 
356 
266 
307 
258 

78 
65 
86 
61 
74 
61 

393 
290 

398 
292 
301 
297 

84 
69 

88 
61 
73 
62 

338 

2«>2 

3^a 

239 
334 
232 

79 
61 
86 
55 
79 
55 

27* 
213 
3*2 
196 
288 
199 

67 
92 
85 
*8 
71 
*9 

274 

211 
316 
201 
251 
20<, 

74 

57 
8* 
54 
68 
55 

275 

207 
306 
1"4 
271 
177 

78 
53 
8* 
52 
7* 
50 

203 
191 
298 
1*2 
181 
1*4 

63 
47 
78 
90 
55 
51 

180 

198 
2*7 
193 
176 
192 

96 

50 
75 
47 
54 
69 

319* 

2*79 
3*9* 
2900 
3074 
2911 

72 
*0 
82 
56 
69 
57 

CFODCIA 
ATLANT4 
MACO»J 

Savannah 

170 
1»* 
I8T 

5» 

51 
5« 

2*4 
254 
2*1 

79 
82 

78 

201 
242 
222 

54 
65 

60 

2*8 
324 
2«0 

68 
83 
72 

262 
348 
267 

61 
81 
62 

318 
366 
308 

74 

89 

72 

313 
299 
2*3 

71 
68 

60 

250 
262 

224 

60 
68 
9* 

204 
211 
193 

59 
57 
52 

240 
217 
239 

68 
62 
68 

144 
134 
196 

46 
43 
49 

186 
183 
198 

60 
59 
51 

2797 
3020 
2737 

63 
*8 
62 

HAWAII 
NIIO 

HONOLULU 
KAHULUI 
LI  HUE 

21* 

275 
206 

»• 

61 

to 

61 

181 

220 
257 
228 

56 
69 

80 
71 

120 
247 
263 
286 

32 
66 

71 
77 

no 

250 
225 
299 

29 
6* 
59 
79 

156 

267 
319 
229 

38 
66 
78 
96 

228 
269 
394 

236 

57 

88 
58 

153 
2*8 
317 
2'>2 

37 
72 
77 
61 

180 

297 
290 
279 

*6 
7* 
73 

70 

152 
268 
276 
252 

41 
7J 
75 
68 

125 
2*9 
242 
230 

34 
79 
67 
64 

180 
240 

271 
180 

54 
72 
«1 
5* 

164 

202 
206 
I42 

48 
60 
61 
42 

1984 
3030 
3294 
2829 

45 

*e 

74 

*4 

inAuo 
80ISE 
"OCATELLO 

52 

122 

l» 
62 

l9l 
204 

65 
69 

204 
220 

55 
59 

337 
358 

8* 
89 

246 
267 

94 

59 

363 
368 

79 
80 

3''2 

78 

316 

73 

2*1 
280 

69 
75 

296 

2*7 

79 
78 

104 
127 

36 
43 

68 
68 

24 
24 

2999 

66 

ILLINOIS 
CAIRO  U 

CHIC400  HIDNAY 
MOL I"E 
PEPIRIA 

152 
117 
190 
15» 
162 

»9 
46 

6* 
53 
5* 

IB6 
140 
IB* 
IBS 
1'2 

61 
47 

62 
63 

269 

211 
171 
220 
216 

73 
57 
46 
59 
58 

251 
174 
253 
240 

63 
** 
63 
60 

3*5 
2*7 
325 
278 

76 
55 
71 
62 

313 
309 
227 
299 
231 

71 
67 
50 
66 
52 

326 
359 
303 
3*7 
3*7 

73 
78 
66 
76 
76 

325 
2*5 
1*3 
2** 
215 

77 
97 

38 
57 
51 

225 
177 
146 
200 
2O5 

60 
47 

39 
53 
55 

212 
1*1 
147 
161 
20« 

61 
47 
43 
93 
99 

99 
96 

91 
104 
129 

31 

32 
31 
35 
*» 

130 
83 
69 
131 
134 

43 
29 
23 
45 
46 

2827 

2911 
2108 
2*90 
2551 

64 
56 
47 
59 
57 

I>'niANA 
evansville 
fdkt  watne 

INRIANlpOLIS 

I'l 
I'O 
l»6 

56 
6* 
52 

1»* 
168 
l7l 

64 

56 
57 

295 
227 
208 

80 
61 
56 

2«6 
304 
249 

72 
7* 
63 

375 
38* 
338 

85 
85 

76 

390 
336 
2*2 

79 
74 
54 

323 
30* 
35* 

72 
8* 
78 

3*0 
315 
220 

85 
74 
52 

251 
255 
2*6 

67 
66 
66 

193 
204 
196 

59 
59 
97 

94 
79 
91 

31 
26 
30 

134 
106 
11* 

45 
37 
39 

3028 
2949 
2581 

*8 
»6 
58 

lOMl 
OES  HOINIS 
SIOUX  CITY 

1*2 

ISO 

*8 
6> 

l95 
194 

66 
6» 

209 
208 

56 
»6 

243 
2110 

61 
70 

300 
29* 

67 
69 

332 
333 

71 
73 

3*8 
3*7 

80 
77 

2*0 
256 

56 
60 

219 
230 

58 
61 

186 
1»4 

54 
54 

121 
191 

*1 

51 

112 
192 

39 
54 

2*6* 
28l7 

*0 
63 

KANSAS 

concoroia 
oooge  city 
to'eka 

MICHIT4 

2)7 
230 
175 
1»6 

72 
75 
58 
61 

235 
238 
204 
217 

78 

79 
6e 
72 

272 
280 
210 
269 

73 
75 
57 
72 

271 
254 
195 
241 

68 
6* 
49 
61 

3*1 
282 
247 
297 

77 
64 
56 
67 

379 
348 
263 
311 

85 

79 
59 
70 

378 
370 
3"6 
399 

83 
82 
68 
79 

320 
279 
270 
275 

75 
66 
64 
65 

263 
2*9 
217 
230 

lb 
72 
98 
62 

298 
291 
197 
230 

79 
84 
97 
66 

194 
2OI 
104 
192 

65 
66 
3* 
50 

21» 
216 
186 
203 

79 
72 
63 
68 

3367 
3258 
2573 
2965 

76 
73 
58 

*7 

KFNTUCKY 
LOUISVILLE 

1" 

52 

167 

55 

230 

62 

223 

56 

102 

68 

290 

56 

278 

62 

207 

49 

165 

50 

1*9 

49 

89 

29 

114 

39 

2371 

93 

LOUS IANA 
NCW  ORLEANS 
SH«EvEpO»T 

167 
l72 

51 
5* 

226 
214 

71 
76 

183 
204 

49 
55 

279 
2*5 

72 
68 

279 
334 

66 
78 

306 
267 

73 
62 

2*0 
2'0 

61 
67 

168 

235 

41 
57 

216 
232 

58 
63 

222 
230 

63 
69 

113 
118 

35 
38 

172 
171 

54 
55 

2589 
2751 

98 

*2 

HAlME 
PORTLAND 

216 

7* 

153 

52 

212 

57 

277 

69 

347 

76 

200 

43 

392 

75 

2*2 

61 

l89 

50 

188 

99 

120 

*1 

19* 

59 

2*7o 

*0 

MARYLAND 
BALTIMHRE 

179 

59 

2O4 

6B 

2*3 

66 

268 

67 

287 

65 

246 

59 

111 

69 

2!0 

59 

201 

54 

169 

5* 

83 

27 

I4O 

48 

2600 

98 

MASSACHUSETTS 
8LUE  HILL  Oes  • 
fOSTON 

1»2 
l»6 

65 
67 

1*1 
169 

54 

57 

197 
225 

51 
61 

266 
286 

6* 

71 

315 
357 

70 
79 

229 
306 

49 
67 

313 
3*8 

68 
77 

2*7 
291 

58 
68 

189 
199 

50 
93 

1*6 
177 

*9 
92 

101 
89 

3* 
30 

134 
131 

47 
46 

2508 
2784 

58 

42 

MICHIGAN 
AL'ENA 

DETROIT  METRO 
GRAND  RAPIDS 
LANSING 
"AROUEtTI  U 
SAULT  8T§  marie 

l»0 
1*5 
95 
126 
170 
U2 

*9 
«9 

33 
*3 
60 
*7 

122 
137 
107 
138 
148 
98 

42 

46 
36 
47 
51 
34 

208 
217 
175 
205 
191 
212 

56 
59 
47 
56 
52 
57 

246 

200 
2*6 
275 
2*9 
2*5 

61 
90 
61 
68 
61 
65 

387 
364 
343 

384 
383 
385 

84 

80 
76 
89 
82 
83 

361 
303 
279 
328 
328 
278 

77 
66 
61 
71 
69 
99 

319 
399 
3*3 
352 
3*2 
2S6 

68 
78 
7* 
7* 
72 
5* 

296 
31 1 
21* 
2*1 
2»5 
223 

59 
72 
94 
96 
67 
51 

128 
196 
1*8 
13* 

137 
106 

34 
92 

40 
36 
3* 
28 

1*2 
204 
139 
1*3 
[70 
146 

46 

59 
41 
47 
50 
43 

70 
69 
99 
73 
62 
91 

29 
22 
19 
29 
22 
18 

97 

92 
66 
66 

47 

19 
34 

19 
23 
29 
18 

2451 
2597 

2217 
2484 
2542 
2197 

99 
96 

90 
56 

*1 

49 

SUNSHINE,  AMOUNT  AND  PERCENT 

  YEAR  HT7 


Station 

January 

FebruAry 

Much 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 

i 

Percent 
of  possible 

i 

0 
X 

Percent 
of  possible 

Hours 

Percent 
of  possible 

Hours 

• 

§  1 

Hours 

Percent 
of  possible 

1 
0 
X 

Percent 
of  possible 

Hours 

Percent 
of  possible 

i 

0 

X 

Percent 
of  possible 

Hours 

Percent 
of  possible 

Hours 

Percent 
of  possible 

Hours 

Percent 
of  possible 

Hours 

Percent 
of  possible 

i 

0 

X 

Percent 
of  possible 

OULUTH 

1*3 

SI 

156 

54 

159 

43 

243 

J9 

283 

61 

260 

55 

279 

59 

224 

51 

137 

36 

I'O 

93 

99 

34 

80 

30 

224e 

50 

M I AppL I S 

ITO 

59 

1'6 

67 

204 

55 

291 

72 

349 

7S 

313 

67 

331 

70 

253 

58 

170 

45 

167 

49 

89 

31 

82 

30 

261C 

96 

MISSISSIPPI 

^^a 

53 

233 

75 

202 

54 

298 

74 

293 

5* 

363 

69 

279 

64 

256 

62 

215 

213 

60 

116 

37 

174 

56 

2761 

62 

MTSSUUKI 

l"! 

46 

21  1 

70 

232 

63 

238 

60 

258 

58 

296 

58 

347 

77 

226 

53 

158 

42 

194 

96 

111 

37 

129 

44 

25oe 

96 

K  A^'S  AS  C  I  T  V 

I'e 

59 

221 

74 

282 

I* 

332 

84 

378 

69 

361 

65 

3l7 

7o 

223 

53 

1 64 

44 

272 

6* 

l72 

57 

156 

54 

3027 

66 

LnUlS 

59 

183 

61 

209 

56 

219 

55 

279 

61 

224 

50 

3"5 

8  5 

140 

33 

195 

2  1 1 

61 

81 

27 

133 

49 

2427 

95 

SpR  I^'Gp  iFun 

l»0 

49 

lB6 

61 

277 

75 

259 

66 

287 

69 

278 

63 

3''5 

68 

256 

61 

207 

56 

21 1 

51 

100 

33 

163 

54 

2682 

60 

MPNTANA 

hULINGS 

98 

35 

195 

64 

2S6 

69 

330 

81 

319 

69 

330 

70 

334 

70 

300 

69 

245 

65 

216 

64 

122 

43 

91 

33 

262" 

63 

RRFAT  FALLS 

h3 

30 

158 

55 

l69 

*6 

295 

70 

244 

52 

301 

63 

325 

69 

271 

6  1 

226 

191 

57 

125 

49 

78 

29 

245* 

99 

HA^-'RE 

104 

38 

200 

7o 

283 

359 

87 

344 

73 

392 

61 

34  7 

7 1 

265 

60 

21' 

57 

216 

65 

121 

44 

84 

32 

2932 

66 

HELE^A 

lUO 

36 

179 

62 

151 

41 

296 

70 

170 

37 

290 

61 

2»9 

50 

257 

59 

215 

57 

193 

97 

100 

36 

103 

38 

2333 

92 

M  I  ^  Sr'Ul  A 

74 

2* 

155 

54 

143 

39 

290 

71 

137 

29 

277 

58 

296 

62 

296 

67 

194 

49 

i9a 

96 

84 

30 

61 

23 

216! 

49 

npbhaska 

69 

L  I ^'C n L'. 

1''3 

65 

1  9  8 

63 

213 

59 

235 

39 

289 

65 

333 

74 

360 

79 

237 

56 

219 

197 

94 

154 

St 

163 

56 

2771 

62 

'1Q*T^  PLiTTf 

I'*! 

64 

210 

70 

238 

64 

249 

62 

283 

63 

313 

69 

319 

70 

259 

61 

250 

67 

239 

69 

209 

70 

200 

70 

2961 

66 

OMAHA   (NHKTH)  WSF[ 

57 

196 

62 

202 

54 

252 

63 

86 

188 

44 

2  57 

69 

207 

60 

133 

92 

149 

52 

'/A  I  E    M  N  E 

176 

60 

lea 

64 

236 

64 

269 

67 

332 

73 

372 

a  1 

3*9 

77 

326 

76 

277 

7* 

229 

67 

187 

64 

166 

59 

3119 

70 

NFVAOA 

9 1 

FLV 

222 

73 

388 

86 

308 

73 

3*1 

3o9 

69 

232 

77 

210 

72 

1   AC     tiC  f*  A  C 

?06 

86 

271 

89 

32  1 

87 

356 

90 

316 

72 

348 

60 

3*2 

360 

3*0 

'1 

3l9 

91 

259 

64 

194 

64 

373: 

94 

lo6 

62 

241 

80 

30 1 

6 1 

365 

92 

314 

71 

369 

82 

^  3B 

363 

86 

35  I 

325 

94 

266 

89 

2l7 

74 

3737 

84 

^I'JNEm'JCCa 

2'  2 

69 

208 

70 

229 

62 

294 

74 

265 

59 

364 

81 

92 

332 

79 

308 

82 

2  94 

8  3 

176 

60 

126 

44 

3212 

72 

NEW  HAMPSHIRE 

co^icnR"- 

7j 

l74 

59 

l9l 

52 

2"'7 

69 

348 

76 

241 

52 

3?9 

71 

245 

57 

I9l 

51 

169 

48 

81 

28 

123 

45 

2576 

96 

MT  WAShINCTU.i  ObS 

Vl 

31 

75 

25 

92 

29 

140 

34 

244 

59 

79 

17 

31 

93 

21 

69 

1« 

127 

36 

83 

28 

72 

29 

1314 

29 

NFW  JFRScv 

ATLANTIC  CITY 

1  "0 

56 

207 

69 

233 

6  3 

269 

69 

299 

67 

251 

56 

64 

256 

60 

178 

150 

43 

63 

21 

106 

36 

2472 

95 

TRPNTOt'  11 

l79 

60 

194 

61 

244 

66 

2'>4 

66 

310 

69 

2!l 

51 

65 

234 

55 

46 

1'3 

44 

72 

24 

113 

40 

2454 

95 

NEW  MEXICO 

il  I.  "  Kw|Jt 

202 

64 

2*2 

79 

261 

'0 

2"0 

71 

325 

75 

3l9 

72 

3S7 

61 

287 

69 

270 

297 

69 

244 

79 

199 

65 

3260 

74 

P  0  ^  W  E  L  L 

231 

73 

266 

86 

334 

9o 

360 

92 

391 

9l 

*o7 

95 

385 

8B 

321 

77 

339 

91 

308 

87 

279 

69 

244 

79 

3863 

67 

NEW  YORK 

ALBANY 

14<J 

5 1 

119 

40 

162 

44 

219 

54 

318 

70 

166 

37 

27l 

59 

225 

52 

138 

37 

I'O 

44 

90 

31 

92 

33 

2102 

47 

R  PIGHAmTHN 

1  »7 

47 

100 

34 

190 

51 

2'5 

59 

321 

71 

215 

47 

2*3 

57 

l97 

46 

115 

31 

1*2 

42 

55 

19 

89 

31 

2059 

45 

^0 

2* 

79 

27 

189 

51 

232 

58 

347 

76 

267 

62 

2"9 

62 

2*2 

61 

1*0 

37 

l7l 

50 

65 

22 

71 

25 

2201 

49 

66 

223 

7! 

259 

7a 

2''4 

69 

333 

74 

238 

53 

f dchFster 

'78 

2' 

95 

29 

232 

63 

215 

54 

334 

74 

266 

62 

315 

68 

239 

59 

132 

33 

1*2 

42 

40 

14 

66 

24 

2169 

49 

5  y  R  ACuSE 

lU 

38 

•  0 

27 

187 

5  a 

217 

54 

321 

71 

216 

47 

2*0 

52 

IB3 

42 

93 

2  9 

U  7 

34 

42 

14 

47 

l7 

1852 

42 

NPR  f  H  CAKfiLlNA 

AS^EVIt  LE 

1  «*8 

60 

237 

77 

204 

55 

236 

60 

256 

99 

290 

67 

278 

63 

l9l 

46 

152 

*! 

l94 

59 

114 

37 

134 

44 

2*72 

96 

CAPE  hatteras  R 

lp5 

53 

233 

76 

228 

61 

2  75 

70 

272 

62 

269 

'2 

173 

90 

159 

51 

117 

36 

Cm A  rlQt  tS 

177 

5  7 

228 

74 

196 

5  3 

221 

56 

209 

46 

283 

65 

341 

77 

300 

72 

259 

7o 

234 

67 

138 

44 

159 

51 

2739 

62 

2"6 

66 

243 

80 

241 

65 

278 

71 

283 

65 

266 

51 

335 

75 

225 

94 

207 

66 

174 

90 

11» 

39 

181 

60 

2799 

62 

1»0 

58 

233 

77 

254 

69 

2''5 

67 

238 

94 

261 

60 

2V6 

67 

253 

61 

225 

el 

l»2 

92 

119 

36 

174 

57 

2680 

60 

'MLMINOTON 

I'S 

62 

231 

75 

221 

60 

2»6 

73 

259 

60 

270 

63 

292 

66 

292 

61 

250 

o7 

1"1 

51 

173 

99 

157 

51 

2756 

62 

NPKTH  DiKHT' 

135 

4a 

122 

'12 

229 

62 

3P3 

74 

311 

67 

316 

57 

333 

70 

244 

95 

160 

49 

197 

99 

150 

91 

121 

45 

2632 

99 

ll'l 

65 

l6l 

56 

226 

62 

254 

62 

292 

60 

293 

62 

321 

67 

236 

54 

133 

35 

208 

62 

109 

39 

78 

29 

2466 

96 

121 

44 

135 

47 

2  36 

64 

309 

75 

317 

67 

295 

61 

3'>7 

74 

246 

56 

154 

41 

214 

64 

144 

52 

113 

43 

2641 

99 

CI^'r.INf.ATI   if|BE  nj 

1  *1 

43 

119 

40 

165 

44 

212 

93 

323 

73 

394 

86 

3*0 

60 

161 

39 

292 

78 

210 

61 

90 

30 

112 

38 

2557 

57 

169 

57 

216 

59 

j09 

50 

341 

76 

301 

66 

3'5 

82 

338 

79 

197 

63 

1*6 

43 

37 

12 

30 

10 

Cql umb  js 

in 

39 

155 

52 

198 

51 

217 

94 

296 

66 

231 

51 

239 

52 

2O7 

49 

187 

60 

178 

52 

52 

17 

68 

23 

2I34 

46 

oavthn  ^ 

1  49 

49 

154 

51 

231 

62 

243 

61 

356 

•  0 

30} 

57 

328 

72 

229 

54 

216 

59 

165 

48 

60 

20 

96 

34 

2531 

37 

TOiEno 

I'S 

49 

1«1 

48 

207 

56 

219 

55 

354 

79 

266 

59 

320 

7o 

210 

49 

164 

44 

177 

52 

45 

13 

64 

22 

2312 

92 

QKLMOHA 

mklaho^a  city 

197 

63 

239 

61 

253 

96 

347 

60 

357 

81 

276 

66 

262 

7o 

227 

69 

196 

31 

190 

52 

TUL  Sa 

1  i-t 

60 

220 

72 

2'7 

69 

249 

63 

223 

91 

312 

71 

349 

79 

267 

64 

225 

60 

207 

99 

120 

39 

159 

55 

278S 

63 

qregun 

p  QD  J  ^  Al  1 0 

1'4 

51 

127 

44 

156 

42 

3n9 

76 

296 

64 

3o5 

65 

277 

59 

297 

69 

l98 

53 

1  99 

96 

129 

44 

76 

29 

2503 

96 

"AC  I F  IC   AR £ A 

GUAM  TAGUAC  " 

2*4 

72 

241 

74 

2''0 

'? 

297 

77 

266 

67 

244 

53 

229 

59 

208 

53 

n9 

32 

131 

36 

164 

48 

196 

56 

26o» 

99 

80 

276 

65 

331 

89 

306 

81 

345 

86 

325 

82 

346 

96 

329 

84 

2^1 

'6 

77 

221 

63 

239 

69 

3555 

8n 

219 

60 

156 

47 

225 

60 

209 

57 

219 

97 

199 

52 

121 

31 

111 

29 

191 

50 

209 

96 

214 

51 

200 

55 

2250 

91 

MA.tURQ 

2.^7 

62 

227 

69 

282 

75 

224 

61 

198 

49 

231 

61 

2l9 

57 

248 

59 

264 

72 

193 

92 

238 

57 

258 

71 

2798 

»3 

PA^-O  ►*^Gn 

1*4 

46 

?6i 

57 

138 

37 

195 

95 

IO7 

30 

i^a 

53 

179 

49 

269 

'5 

183 

45 

o  l~  M  A  D  F  - 

1  ^4 

37 

164 

49 

103 

27 

l"! 

29 

133 

34 

107 

28 

1  '>5 

40 

i4e 

39 

152 

42 

I'B 

37 

152 

43 

14a 

41 

1639 

37 

TR''K   '^n£N  ISlA'^U 

116 

32 

l64 

49 

1*2 

43 

156 

42 

166 

43 

88 

23 

1*5 

40 

l96 

51 

97 

27 

34 

9 

146 

41 

174 

48 

1655 

17 

244 

71 

242 

75 

261 

'0 

305 

9] 

332 

82 

3l9 

85 

346 

65 

267 

67 

292 

n 

215 

56 

232 

69 

19T 

58 

3232 

73 

YA 

2''0 

72 

253 

76 

329 

da 

327 

as 

256 

66 

161 

42 

"0 

23 

84 

22 

l?l 

33 

99 

27 

179 

5l 

U9 

33 

2277 

5l 

PENf-SYLVANlA 

■(A^RIofUBG 

212 

71 

214 

72 

296 

77 

296 

74 

345 

77 

322 

72 

349 

76 

284 

67 

120 

32 

1'5 

49 

63 

21 

139 

48 

2766 

63 

OLJtl  AlICi  DUt/ 

2.i5 

69 

l9l 

64 

240 

65 

277 

70 

280 

63 

233 

52 

2 ''6 

65 

234 

55 

165 

44 

154 

45 

85 

28 

125 

43 

2485 

96 

"ITTSBilRBM 

''2 

21 

105 

35 

198 

63 

196 

*9 

241 

94 

161 

35 

216 

47 

l59 

37 

137 

37 

134 

39 

56 

20 

87 

30 

l754 

39 

PITT?B1.R«H  0 

*8 

I9 

53 

19 

205 

55 

217 

5* 

299 

222 

5  9 

225 

53 

165 

44 

48 

1868 

D  AwTniki 

1»4 

52 

150 

60 

235 

63 

266 

67 

331 

74 

243 

54 

2''0 

61 

205 

48 

148 

4(1 

142 

41 

54 

18 

lot 

38 

2319 

52 

RWUrt  ISLii^D 

PRHVlDFilCE 

1''5 

6(1 

l7b 

60 

23B 

64 

l'>l 

65 

315 

To 

269 

58 

336 

73 

262 

61 

192 

51 

192 

53 

113 

38 

147 

51 

2&a4 

60 

SOUTH  CR'iLlK' 

rHABLeST"N 

1  '4 

55 

246 

bn 

276 

14 

350 

90 

357 

83 

354 

83 

374 

86 

315 

76 

311 

64 

250 

71 

197 

53 

212 

68 

3*16 

77 

CflLUHBlA 

I'O 

64 

252 

62 

223 

60 

309 

79 

311 

72 

344 

80 

355 

76 

299 

7? 

228 

51 

239 

68 

217 

59 

208 

68 

3137 

71 

GRMVLLP-5PR  r- BRc 

2  1  3 

6') 

248 

81 

247 

06 

270 

69 

283 

65 

fc76 

5* 

2^4 

67 

56 

246 

67 

251 

72 

137 

44 

174 

57 

2873 

65 

36  - 


SUNSHINE,  AMOUNT  AND  PERCENT 
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Station 

Juv 

Fabi 

rch 

Apill 

May 

Illna 

July 

AuQuat 

Odobai 

NoTambcr 

Daoamb«r 

Annual 

o 
X 

• 

8  i 
8 

5 

0 

X 

9 

ni 

S  s. 

£  - 

e 

3 
0 

X 

of  poiaibl* 

§ 

0 

X 

8  1 

s 

0 

X 

of  poaaibla 

5 

O 

X 

Paroant 

t 

"( 

5 

o 
X 

Parcant 
of  poMibla 

5 

o 
X 

a 

_  3 
i  °- 

e 

s 

X 

Parcant 
of  poaaibla 

e 

3 
X 

a 

_  5 
s  8. 

a*  'o 

3 
X 

Parcant 
of  poaaibla 

e 

3 
X 

• 

d  a 
X  a 

n. 

<!o 

e 

3 

X 

ft  1 

£  s 

SOUTH  OtKCiTA 

HU'O'I 

199 

69 

205 

70 

229 

62 

311 

77 

36B 

80 

353 

77 

399 

76 

311 

72 

215 

57 

1'4 

97 

1*1 

49 

99 

36 

296* 

67 

RAPID  CITY 

(79 

62 

200 

6« 

222 

60 

297 

74 

305 

67 

346 

75 

346 

74 

3J' 

76 

289 

77 

237 

69 

151 

92 

137 

49 

3049 

66 

CHiTT^'lOOCi 

1»6 

47 

221 

72 

211 

57 

2?2 

57 

249 

57 

266 

66 

2''3 

60 

227 

54 

1  80 

48 

l79 

9l 

108 

39 

126 

42 

2420 

54 

1*6 

50 

221 

73 

291 

79 

323 

82 

352 

81 

340 

78 

346 

78 

336 

80 

244 

66 

213 

67 

169 

61 

217 

71 

324R 

73 

i-e 

b" 

230 

75 

277 

79 

2R8 

74 

376 

87 

3<,0 

78 

2''6 

67 

313 

75 

234 

63 

213 

66 

11» 

39 

196 

51 

3049 

69 

lf>6 

J3 

2(17 

68 

246 

66 

290 

63 

325 

74 

277 

63 

a-to 

63 

275 

66 

219 

59 

203 

58 

129 

42 

136 

45 

2711 

61 

l-»8 

62 

222 

72 

262 

70 

266 

68 

253 

59 

368 

86 

3'4 

90 

299 

7? 

319 

86 

216 

68 

221 

70 

22' 

73 

3267 

74 

2?8 

73 

243 

79 

279 

79 

236 

60 

243 

56 

324 

79 

345 

7» 

278 

67 

270 

7  3 

276 

79 

241 

76 

214 

70 

3176 

71 

SUSTtN 

If? 

51 

224 

72 

197 

^3 

213 

60 

151 

36 

323 

76 

3'6 

87 

347 

69 

279 

'5 

2  3' 

67 

175 

55 

174 

55 

266* 

65 

srhhnsurle 

»9 

27 

175 

59 

190 

5 1 

238 

62 

228 

59 

291 

71 

3*3 

86 

324 

60 

302 

215 

66 

iBo 

55 

190 

46 

2763 

62 

CO'P'lS  CMRISTI 

U'3 

31 

l»5 

62 

211 

2  39 

62 

2  16 

52 

3o2 

73 

3*1 

69 

342 

64 

314 

89 

217 

67 

166 

56 

168 

52 

287' 

65 

EL  PiSn 

22T 

71 

278 

90 

338 

91 

336 

86 

391 

91 

373 

8K 

331 

76 

369 

9o 

350 

94 

271 

77 

281 

69 

240 

77 

3787 

"5 

r.ALVf  StQN 

1*1 

43 

214 

69 

124 

33 

225 

58 

271 

64 

316 

76 

2*'0 

68 

195 

46 

238 

64 

177 

50 

141 

44 

162 

51 

2496 

■6 

HOUSTON  INTEbcOn 

1*8 

49 

203 

69 

160 

2''3 

68 

303 

71 

308 

73 

314 

I* 

2S2 

57 

255 

219 

67 

134 

42 

173 

54 

2764 

62 

ij2 

73 

225 

73 

298 

art 
1a. 

292 

75 

JOB 

71 

360 

84 

4 '2 

92 

339 

H6 

247 

70 

293 

6 1 

234 

3510 

oOOt  SOThU" 

1« 

40 

206 

66 

163 

262 

68 

309 

73 

318 

76 

323 

75 

237 

58 

277 

240 

6" 

126 

40 

192 

46 

2769 

62 

l^S 

49 

220 

7l 

255 

68 

212 

55 

128 

30 

242 

57 

311 

73 

277 

6B 

24  1 

69 

I '4 

59 

199 

50 

190 

47 

253* 

97 

UT4W 

78 

Mil FPRn 

67 

260 

86 

374 

82 

271 

61 

393 

79 

391 

78 

311 

74 

2  B9 

2"9 

63 

216 

72 

179 

59 

SALT   LAKt  CITY 

20* 

68 

230 

77 

232 

63 

333 

83 

252 

56 

406 

90 

S'l 

83 

326 

77 

304 

81 

270 

7P 

139 

47 

79 

27 

3197 

7l 

RU«L INITON 

r>5 

36 

90 

31 

138 

37 

206 

5  1 

327 

71 

206 

49 

?»^9 

61 

208 

48 

92 

25 

149 

44 

79 

27 

89 

32 

1979 

'* 

VIRfJIMA 

LY«iCWBL'R5 

220 

71 

247 

"I 

255 

69 

275 

70 

312 

71 

277 

6) 

3'6 

80 

280 

67 

241 

l«l 

52 

96 

31 

159 

53 

2898 

►9 

HORPHLK 

314 

80 

299 

68 

240 

59 

263 

67 

259 

70 

106 

93 

111 

36 

11* 

38 

RICHMOND 

190 

59 

231 

76 

248 

67 

276 

70 

272 

62 

3o8 

70 

?  16 

79 

324 

286 

77 

233 

67 

1*3 

»T 

166 

55 

3003 

67 

WASM  I I4GTUN 

OUILLAYUTE 

120 

44 

97 

34 

132 

36 

222 

54 

103 

22 

1>2 

38 

2. ,6 

43 

163 

37 

167 

149 

44 

51 

16 

93 

20 

1 64! 

SEATTLt-TACOMA 

'6 

13 

l82 

39 

26* 

59 

312 

63 

287 

65 

167 

44 

102 

30 

40 

1* 

96 

21 

48 

2 1 

103 

36 

147 

40 

271 

66 

221 

47 

339 

70 

2''4 

61 

353 

60 

183 

4S 

117 

94 

63 

30 

60 

2* 

2296 

'1 

WALLA  hALLA  u 

21 

a 

101 

35 

122 

33 

2R8 

71 

227 

49 

370 

76 

36  2 

76 

32  1 

73 

197 

5? 

214 

63 

82 

29 

29 

1 1 

2332 

92 

MEST  INDIES 

SAN  JUAN  P.R, 

2  09 

78 

269 

83 

278 

74 

244 

69 

232 

57 

294 

74 

2'*2 

72 

248 

61 

215 

51 

1«6 

91 

134 

40 

240 

70 

2900 

65 

KEST  VIRGINIA 

pARK'RSBuRG  11 

100 

33 

122 

41 

237 

64 

219 

60 

326 

73 

226 

51 

2*^4 

6) 

226 

53 

194 

52 

175 

9  1 

74 

29 

126 

44 

2334 

52 

WISCONSIN 

183 

49 

GRtE"  RAY 

I'Z 

63 

179 

61 

192 

52 

2*7 

6* 

344 

75 

314 

68 

346 

74 

316 

73 

1''2 

56 

96 

33 

106 

39 

2716 

61 

UniSON 

163 

56 

159 

54 

172 

46 

293 

63 

362 

80 

322 

70 

3*6 

79 

215 

50 

135 

36 

197 

46 

100 

34 

99 

3* 

2496 

96 

mUhSUkEP 

I'S 

56 

153 

52 

1R2 

49 

263 

65 

342 

79 

304 

66 

3*3 

76 

246 

57 

152 

40 

194 

45 

112 

36 

107 

38 

2542 

57 

WVOmInG 

CHFY'NNE 

l'*2 

61 

219 

7* 
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Data  from  airport  unless  otherwise  specified. 
"U"  indicates  Urban,  "R"  indicates  Rural,  sites. 
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ELEVATIONS 


state  and  Statio 


State  and  Station 


State  and  Statio 


State  and  Station 


ALABAMA 
Birmingham 
Huntsville 
Mobi le 
Montgomery 

ALASia 
Anchorage 
Annette 
Barrow 

Barter  Island 

Bethel 

Bettles 

Big  Delta 

Cold  Bay 

Fairbanks 

Gulkana 

Homer 

Juneau 

King  Salmon 

Kodiak 

Kotzebue 

Mc  Grath 

Nome 

St.   Paul  Island 
Summi  t 
Talkeetna 
Unalakleet 
Yakutat 

ARIZONA 
Flagstaff 
Phoenix 
Tucson 
Winslow 
Yuma 

ARKANSAS 
Fort  Smith 
Little  Rock 

CALIFORNIA 

Bakersf ield 
Bishop 
Blue  Canyon 

Eureka  L 
Fresno 
Long  Beach 
Los  Angeles 

Los  Angeles  U 

Mt.  Shasta  B 

Oakland 

Red  Bluff 

Sacramento 

Sandberg  R 
San  Diego 

San  Francisco  U 
San  Francisco 
Santa  Maria 
Stockton 

COLORADO 
Alamosa 

Colorado  Springs 
Denver 

Grand  Junction 
Pueblo 

CONNECTICUT 
Bridgeport 
Hartford 

DELAWARE 
Wi Imington 

DISTRICT  OF  COLUMBIA 
Wash.   Dulles  Int.  AP 
Wash.   Nat'l  AP 

FLORIDA 
Apalachicola  U 
Daytona  Beach 
Fort  Myers 
Jacksonville 
Key  West 

Lakeland  U 

Miami 

Orlando 

Pensacola 

Tallahassee 

Tampa 

West  Palm  Beach 

GEORGIA 
Athens 
Atlanta 
Augusta 
Columbus 
Macon 
Rome 

Savannah 

HAWAII 
Hllo 

Honolulu 

Kahului 

Lihue 


630 
644 
221 
202 


132 
110 
13 
50 
150 
672 
1274 
103 
454 
1579 
73 
24 
49 
111 
16 
338 
22 
28 
2405 
356 
21 
31 


7018 
1107 
2555 
4883 
206 


463 
265 


492 

4145 
5283 


104 

512 
3587 


238 
27 


7541 
6170 
5332 
4839 
4720 


17 
179 


12 
31 
21 
236 
12 
119 
118 
68 


811 
1034 
148 
394 
362 
643 
51 


15 
67 
148 


192 
196 


205 
389 
31 
138 
481 


733 
180 


2139 
337 
779 

1488 
63 


150 
1263 
1610 


12 
32 
156 
1093 
2 

108 
8 

1379 


2298 
1881 
1625 
1475 
1439 


247 
315 
45 
120 
110 
196 


IDAHO 
Boise 
Lewis  ton 
Pocatello 

ILLINOIS 
Cairo 

Chicago  (O'Hare) 

Chicago  (Midway) 

Moline 

Peoria 

Rockf ord 

Springfield 

INDIANA 
Evansville 
Fort  Wayne 
Indianapolis 
South  Bend 

IOWA 
Burlington 
Des  Moines 
Dubuque 
Sioux  City 
Waterloo 

KANSAS 
Concordia 
Dodge  City 
Goodland 
Topeka 
Wichita 

KENTUCKY 
Covington 
Lexington 
Louisville 

LOUISIANA 
Alexandria 
Baton  Rouge 
Lake  Charles 
New  Orleans 
Shreveport 

MAINE 
Car  1 bou 
Portland 

MARYLAND 
Bal timore 

MASSACHUSETTS 
Blue  Hill  Obs. 
Boston 
Worcester 

MICHIGAN 
Alpena 
Detroit 
Detroit  Metro. 
Flint 

Grand  Rapids 
Houghton  Lake 
Lansing 
Marquet  te 
Muskegon 

Sault  Ste.  Marie 

MINNESOTA 
Duluth 

International  Fails 
Minneapolis 
Rochester 
St.  Cloud 

MISSISSIPPI 
Jackson 
Meridian 

MISSOURI 
Columbia,  Regional 
Kansas  City 
St.  Joseph 
St.  Louis 
Springfield 

MONTANA 
Billings 
Glasgow 
Great  Falls 
Harve 
Helena 
Kalispell 
Miles  City 
Missoula 

NEBRASKA 
Grand  Island 
Lincoln 
Norfolk 
North  Platte 
Omaha 

Scottsbluf f 
Valentine 


2866 
1436 
4478 


357 
674 
623 
594 
662 
743 
613 


388 
828 
808 
773 


702 
963 
1080 
1103 
878 


1484 
2592 
3688 
885 
1340 


877 
989 
488 


30 
259 


628 
63 


640 
29 
1017 


693 
626 
664 
766 
803 
1160 
874 
U  734 
633 
724 


1417 
1183 
838 
1320 
1043 


331 
310 


898 
750 
817 
564 
1270 


3570 
2298 
3657 
2599 
3898 
2973 
2634 
3189 


1856 
1189 
1551 
2787 
982 
3958 
2598 


871 
438 
1365 


109 
205 
190 
181 
202 
226 
187 


118 
252 
246 
236 


214 
294 
329 
336 
268 


452 
790 
1124 
270 
408 


267 
301 
149 


191 
19 


211 
191 
202 
233 
245 
354 
266 
224 
193 
221 


432 
361 
255 
402 
318 


101 
94 


274 

229 
249 
172 
387 


1088 
700 

1115 
792 

1188 
906 
803 
972 


566 
362 
4  73 
849 
299 
1206 
792 


NEVADA 
Elko 
Ely 

Las  Vegas 
Reno 

Winnemucca 

NEW  HAMPSHIRE 
Concord 

Mt.  Washington 


NEW  JERSEY 
Atlantic  City 
Newark 
Trenton 

NEW  MEXICO 
Albuquerque 
Clayton 
Roswell 

NEW  YORK 
Albany 
Binghamton 
Buf  falo 
New  York 

New  York  Kennedy  AP 
New  York  LaGuardia 
Rochester 
Syracuse 

NORTH  CAROLINA 
Asheville 
Cape  Hatteras 
Charlotte 
Greensboro 
Raleigh 
Wi  Imington 

NORTH  DAKOTA 
Bismarck 
Fargo 
Williston 

OHIO 
Akron 

Cincinnati  Abbe  Ob. 

Cleveland 

Columbus 

Dayton 

Mansfield 

Toledo 

Youngstown 

OKLAHOMA 
Oklahoma  City 
Tulsa 

OREGON 
Astoria 
Burns 
Eugene 
Meacham 
Medford 
Pendleton 
Portland 
Salem 

Sexton  Summit 

PACIFIC  AREA 
Guam  Taguac 
Johnston 
Korer 
Kwajalein 
Majuro 
Pago  Pago 
Ponape 

Truk  Moen  Island 
Wake  Island 
Yap 

PENNSYLVANIA 
Allentown 
Erie 

Harrisburg 

Philadelphia 

Pittsburgh 

Pittsburgh 

Scranton 

Williams port 

RHODE  ISLAND 
Block  Island 
Providence 

SOUTH  CAROLINA 
Charleston 
Columbia 

Grnvl-Spartanburg 

SOUTH  DAKOTA 
Aberdeen 
Huron 
Rapid  City 
Sioux  Falls 


Ft 

5077 
6262 
2180 
4400 
4314 


346 
6267 


5314 
4972 
3619 


292 
1638 
706 
U  87 
22 
31 
555 
408 


769 
886 
441 


1660 
899 
1905 


1236 
627 
805 
833 

1003 

1312 
692 

1186 


1304 
676 


22 
4170 
373 
4056 
1329 
1495 
39 
201 
3841 


109 
26 


10 
151 


385 
737 
351 
28 
1225 
1017 
948 
525 


118 
62 


48 
225 
971 


1300 
1289 
3168 
1427 


Mtrs 

1547 
1909 
664 
1341 
1314 


105 
2056 


1620 
1515 
1103 


499 
215 


169 
124 


234 
270 
134 


506 
274 
581 


377 
191 
245 
254 
306 
400 
211 
361 


397 
206 


1271 
114 

1236 
405 
456 


117 
225 
107 
9 

373 
334 
289 

160 


15 
69 
296 


396 
393 
966 
435 


TENNESSEE 
Bristol 
Chat  tanooga 
Knoxville 
Memphis 
Nashville 
Oak  Ridge 

TEXAS 
Abi lene 
Amarillo 
Austin 
Brownsville 
Corpus  Christi 
Dallas/Fort  Worth 
Del  Rio 
El  Paso 
Galveston 
Houston  Intercom 
Lubbock 
Midland 
Port  Arthur 
San  Angelo 
San  Antonio 
Victoria 
Waco 

Wichita  Falls 

UTAH 
Milford 

Salt  Lake  City 
Wendover 

VERMONT 
Burlington 

VIRGINIA 
Lynchburg 
Norfolk 
Richmond 
Roanoke 


WASHINGTON 
Olympia 
Qui llayute 
Seattle-Tacoma 
Seattle 
Spokane 
Stampede  Pass 
Walla  Walla 
Yakima 

WEST  INDIES 
San  Juan,   P.  R. 

WEST  VIRGINIA 
Beckley 
Charles  ton 
Elkins 
Huntington 
Parkers  burg 

WISCONSIN 
Green  Bay 
Lacrosse 
Madison 
Milwrukee 

WYOMING 

Casper 
Cheyenne 
Lander 
Sheridan 


Ft 

1525 
688 
980 
284 
605 
914 


1753 
3604 
621 
20 
44 
576 
1027 
3916 
54 
108 
3241 
2862 
22 
1908 
794 
117 
508 
1030 


5033 
4227 
4239 


937 
30 
177 
1176 


200 
205 
450 
28 
2365 
3967 
991 
1066 


2514 
951 

1997 
838 
U  637 


702 
672 
866 
693 


5290 
6141 
5558 
3968 


465 
210 
299 
87 
184 
279 


534 
1099 
189 
6 
13 
176 
313 
1194 
16 
33 
988 
872 
7 

582 
242 
36 
155 
314 


1534 
1288 
1292 


54 
358 


61 
62 
137 
9 

721 
1209 
302 
325 


766 
290 
608 
255 
194 


214 
205 
264 
211 


1612 
1872 
1694 
1209 


U  indicates  Urban,  R 


Data  from  airport  unless  otherwise  specified, 
indicates  Rural,  sites. 

These  are  the  elevations  of  the  barometer  (in  feet  and  meters  above 
mean  sea  level)  to  which  station  pressure  values  pertain  in  the 


"Climatological  Data"  table 
DATA  NATIONAL  SUMMARY. 
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GENERAL  SUMMARY  OF  TORNADOES,  1977 

Henry  Vigansky 
National  Oceanic  and  Atmospheric  Administration 
Environmental  Data  and  Information  Service 
National  Climatic  Center 


The  1977  tornado  season  began  on  January  2  at  11:30  p.m.  in  Goleta,  California,  when  a  waterspout  came 
onshore  and  damaged  several  "T"  hangars,  one  small  airplane,  and  disrupted  electrical  service  for  several 
hours.    The  season  ended  on  Christmas  morning  at  Eglin  Air  Force  Base,  Florida,  when  a  small  tornado 
destroyed  25%  of  the  roof  of  the  United  States  Air  Force  Armament  Museum.    During  the  year,  852  tornadoes 
were  reported.    The  average  path  length  was  1.92  miles  (3.1  km),  and  the  mean  touchdown  time  was  4:37 
p.m..  Central  Standard  Time.    In  1977  tornadoes  destroyed  or  damaged  approximately  610  mobile  homes, 
resulting  in  7  deaths  and  injuries  to  179  persons. 

The  following  three  tables  show  new  monthly  records,  location  of  killer  tornadoes,  and  state  border 
crossings : 


MONTHLY 

TORNADO  RECORDS 

Month 

State 

New  Record 

Previous  Record 

March 

Colorado 

3 

2  (1965) 

Louisiana 

11 

7  (1974) 

May 

Montana 

3 

2  (1962) 

Nebraska 

35 

32  (1965) 

North  Dakota 

10 

7  (1965) 

June 

North  Carolina 

5 

3  (1974) 

July 

North  Carolina 

4 

3  (1976) 

August 

Colorado 

6 

5  (1974) 

September 

Arkansas 

3 

2  (1973) 

New  York 

3 

2  (1973) 

Nebraska 

5 

4  (1955) 

Pennsyl vania 

5 

4  (1954) 

October 

Kentucky 

5 

0 

Ohio 

5 

1  (1971) 

Tennessee 

5 

1  (1955) 

KILLER  TORNADOES 


Date 

State 

County 

Total 

February 

23 

Mississippi 

Winston 

2 

April 

2 
4 
4 
4 
21 

Michigan 

Alabama 

Alabama 

Georgia 

Louisiana 

Eaton 
St.  Clair 
Jefferson 
Floyd 

East  Baton  Rouge 

1 
1 

22 
1 
1 

May 

4 
4 
15 

Missouri 
Missouri 
Oklahoma 

Cass 

Lafayette 
Stephens 

2 
1 
1 

July 

31 

Wisconsin 

Chippewa 

1 

August 

21 

111 inois 

Coles 

6 

September  14 

Arkansas 

Lawrence 

1 

October 

1 

Indiana 

Harrison 

1 

December 

5 
13 

Florida 
Texas 

Putnam 
Harris 

1 
1 

-  57  - 


GENERAL  SUMMARY  OF  TORNADOES 


STATE  BORDER  CROSSINGS 


May  18 
June  18 
July  10 


Oklahoma 
West  Virginia 


into 
into 
into 
into 


Colorado 
Mary! and 


September  23 


Nebraska 
Missouri 


South  Dakota 
Illinois 


Some  of  the  most  severe  or  unusual  storms  are  described  briefly  in  the  following  paragraphs: 

January.    Five  tornadoes  were  reported  in  the  following  states:    California  1,  Florida  2,  and  Mississippi 
2.    The  most  destructive  of  these  storms  caused  extensive  damage  to  an  apartment  complex  in  Kissimmee, 
Florida . 

February.    On  the  23rd,  five  tornadoes  caused  approximately  $295,000  damage  in  five  central  Mississippi 
counties.    At  about  4  p.m.  a  tornado  touched  down  13  miles  (20.9  km)  southwest  of  Louisville,  Mississippi, 
making  a  sharp  turn  to  the  north  before  lifting  4  miles  (6.4  km)  north-northwest  of  the  town.    The  tor- 
nado hit  the  community  of  Shi  1  oh,  destroying  12  homes  and  one  mobile  home.    It  was  the  first  killer 
tornado  of  the  1977  season,  taking  the  life  of  3-year-old  Robert  Yates,  Jr.    Mrs.  Sam  Ingram  died  13  days 
later  from  injuries  inflicted  by  the  storm. 

March.    Tornadic  activity  increased  sharply;  64  tornadoes  were  reported  in  March,  14  more  than  the  25- 
year  monthly  average.    Louisiana  reported  11  tornadoes.    One  of  these  storms,  on  the  28th,  ripped  a  10- 
mile  (16.1  km)  path  of  destruction  through  Lafayette  Parish,  and  completely  destroyed  the  mobile  home  of 
Mr.  Milton  Trahan,  who  escaped  serious  injury  by  wrapping  himself  in  a  mattress  when  he  heard  the  approach- 
ing storm.    Glass  was  blown  out  of  the  Lafayette  Airport  control  tower,  four  aircraft  were  destroyed,  and 
five  others  damaged.    Numerous  homes  and  trailers  were  damaged  throughout  the  area. 

April .    On  April  2,  a  fast  moving  line  of  thunderstorms  moved  from  Holland  to  Bad  Axe,  Michigan,  spawning 
six  destructive  tornadoes.    These  storms  damaged  or  destroyed  125  homes,  12  mobile  homes,  two  apartment 
complexes,  several  business  establishments,  two  schools  and  numerous  barns  and  outlying  buildings.  This 
outbreak  was  responsible  for  the  death  of  a  5-year-old  boy,  injuries  to  62  people,  and  left  130  families 
homeless.    Seven  tornadoes  were  reported  in  Alabama  on  April  4.    At  3  p.m.  a  violent  tornado  touched  down 
4  miles  (6.4  km)  northwest  of  downtown  Birmingham,  moved  northeast  at  about  60  miles  an  hour  (96.6  km/hr), 
and  finally  lifted  just  east  of  Tarrant,  Alabama.    This  massive  storm  was  responsible  for  22  deaths  and 
130  injuries.    One  hundred  sixty-seven  homes  were  destroyed,  48  sustained  major  damage,  and  damage  to  the 
Daniel  Payne  College  was  estimated  at  $1.3  million.    Overall  damage  was  estimated  at  $15  million. 

May.    May  had  the  usual  increase  in  tornadic  activity;  229  tornadoes  were  reported,  the  third  highest  May 
since  1953.    Four  fatalities  and  97  injuries  were  recorded.    Nebraska,  Oklahoma  and  Texas  accounted  for 
over  50  percent  of  these  storms. 

During  the  time  period  of  about  11:40  a.m.  through  5:50  p.m.  on  May  4,  six  tornadoes  left  a  119-mile 
(191.5  km)  path  of  destruction  in  Bates,  Carroll,  Cass,  Clay,  Jackson,  Lafayette,  Pettis,  Ray  and  Saline 
Counties,  Missouri.    Property  destroyed  or  damaged  included  approximately  885  homes,  20  mobile  homes,  two 
dormitories,  numerous  businesses,  and  several  schools;  some  of  the  damaged  schools  did  not  reopen  for  the 
remainder  of  the  school  year.    Due  to  the  accurate  and  timely  tornado  watches  and  warnings  issued  by  the 
National  Severe  Storms  Forecast  Center,  fatalities  were  limited  to  three,  and  only  60  people  were  injured. 

June.    On  June  5  at  8:30  p.m.,  a  huge  tornado  touched  down  southeast  of  Ripon  and  moved  south-southeast 
to  Tess  Corners,  Wisconsin.    The  maximum  width  of  the  tornado  was  1/4  mile  (.4  km).    It  was  on  the  ground 
for  1  hour  and  25  minutes,  and  left  a  73-mile  (117.5  km)  trail  of  devastation.    Fortunately,  this  storm 
caused  no  fatalities,  and  only  eight  people  were  injured.    Property  damage  was  estimated  in  excess  of  $6 
mi  1 1 i  on . 

July.    A  marked  decrease  in  tornado  activity  was  noted  this  month.    One  hundred  tornadoes  occurred  on  27 
days.    There  was  one  death,  and  61  people  were  injured. 

During  the  evening  of  the  30th,  four  destructive  tornadoes  swept  through  west-central  Wisconsin  with 
extensive  property  and  crop  damage  reported  in  six  counties.    One  person  was  killed  southeast  of  Holcombe 
when  an  automobile  was  picked  up  and  deposited  70  yards  (64  m)  off  the  highway;  the  body  was  recovered 
1,000  yards  (914  m)  beyond  the  vehicle. 

August.    Illinois  accounted  for  20  tornadoes  on  two  days.    Nineteen  of  these  storms  were  reported  on  the 
6th,  and  18  of  them  initially  touched  down  in  Sangamon  County.    Two  of  these  storms  moved  into  Christian 
County  and  one  into  Morgan  County.    On  the  21st,  another  tornado  touched  down  2  miles  (3.2  km)  west  of 
Windsor,  crossing  the  southwest  corner  of  Lake  Mattoon,  and  destroying  or  severely  damaging  approximately 
50  mobile  homes  located  at  the  Prahl  Trailer  Court.    The  storm  continued  on  its  east-southeast  course  and 
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finally  lifted  2  miles  (3.2  km)  west-southwest  of  Greenup.    Six  people  were  killed;  three  were  known  to 
have  been  in  mobile  homes  when  the  tornado  struck.    The  other  three  were  found  in  ditches  and  fields. 
Nearly  all  of  the  56  injuries  occurred  in  mobile  homes.    This  was  the  first  killer  tornado  recorded  in 
the  state  of  Illinois  during  the  month  of  August  since  records  have  been  kept. 

For  the  third  consecutive  month  Wisconsin  was  plagued  by  destructive  tornadoes.    One  of  the  storms  touched 
down  at  7:15  p.m.  on  the  31st,  and  skipped  eastward  across  Marathon  County,  injuring  10  people.  Total 
property  losses  were  estimated  in  excess  of  $3.5  million. 

September.    A  killer  tornado  touched  down  in  Ponders,  Arkansas,  on  the  14th  and  totally  destroyed  one 
home,  killing  one  person  and  injuring  three  others. 

October.    Kentucky  reported  five  tornadoes  which  exceeded  the  entire  1916-1976  total  for  October.  On 
October  1,  Indiana  recorded  two  twisters;  one  of  them  touched  down  near  Corydon,  demolishing  a  mobile 
home.    Mr.  Michael  Wiseman  was  found  lying  unconscious  about  200  feet  (61  m)  from  the  home  foundation, 
and  he  died  the  following  morning.    His  wife,  Ellen,  received  multiple  injuries  and  was  admitted  to  a 
local  hospital  in  satisfactory  condition. 

November.    Twenty-four  tornadoes  on  10  days  were  recorded  in  November.    No  fatalities  and  only  eight 
injuries  were  reported. 

December.    Twenty-three  tornadoes  were  reported  on  seven  days,  causing  two  deaths  and  74  injuries.  On 
December  5,  a  large  tornado  touched  down  4  miles  (6.4  km)  west  of  Palatka,  Florida,  and  moved  east 
through  the  town,  killing  one  person  and  injuring  10  others.    The  storm  caused  extensive  damage  to  numer- 
ous homes,  automobiles,  businesses,  and  the  Palatka  High  School  football  stadium.    Also,  a  historic 
boating  marina  and  several  boats  were  destroyed.    At  8:05  a.m.  on  the  13th,  a  tornado  touched  down  in  the 
northeast  section  of  Houston,  Texas,  and  destroyed  or  damaged  140  homes,  31  mobile  homes  and  13  business 
establishments.    One  fatality  occurred  when  a  pickup  truck  was  thrown  off  the  highway  into  a  wooded  area. 

Additional  information  is  presented  in  the  following  tables  and  charts.    More  detailed  information  about 
tornado  activity  can  be  obtained  from  the  monthly  Storm  Data  publications. 
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AVERAGE  NUMBER  OF  TORNADOES  AND  TORNADO  DAYS 
EACH  MONTH  IN  THE  UNITED  STATES 


(BASED  ON  17,853  TORNADOES  THAT  OCCURRED  FROM  1953  -  1977] 


LEGEND 


Number  of  Tornadoes  ^ 


I 


Number  of  Tornado  Days 


□QyiHIiiyDD 

JAN     FEB     MAR     APR     MAY     JUNE    JULY     AUG    SEPT    OCT     NOV  DEC 


NUMBER  OF  TORNADOES,  TORNADO  DAYS,  DEATHS,  AND  RESULTING  LOSSES  BY  YEARS,  1916-77 


YEAR 

Number 
Tornadoes 

Tornado 
Days 

Total 
Deaths 

Most  Deaths 
in  Single 
Tornado 

Total 
Property 
Losses  \ 

BY  CATEGOR' 

Category 
5 

Category 
6 

Category 
7  and  CXer 

1916 

90 

36 

150 

30 

6 

7 

1 

0 

1917 

121 

38 

551 

101 

7 

21 

9 

0 

1918 

81 

45 

136 

36 

7 

20 

5 

0 

1919 

64 

35 

206 

59 

7 

10 

2 

0 

1920 

87 

50 

499 

87 

7 

14 

1 0 

0 

1921 

105 

55 

202 

61 

7 

22 

3 

0 

1922 

108 

64 

135 

16 

7 

27 

5 

0 

1923 

102 

59 

110 

23 

6 

21 

1 

0 

1924 

130 

57 

376 

85 

7 

26 

11 

1 

1925 

119 

65 

794 

689 

7 

34 

2 

1 

1926 

111 

57 

144 

23 

6 

28 

0 

0 

1927 

163 

62 

540 

92 

7 

42 

9 

1 

1928 

203 

79 

95 

14 

7 

40 

7 

0 

1929 

197 

74 

274 

40 

7 

48 

4 

0 

1930 

192 

72 

179 

41 

7 

38 

6 

0 

1 931 

94 

57 

36 

5 

5 

14 

1 

0 

1932 

151 

67 

394 

37 

7 

23 

1 

1 

1933 

258 

96 

362 

34 

7 

46 

9 

0 

1934 

147 

77 

47 

6 

6 

10 

3 

0 

1935 

180 

77 

71 

11 

6 

29 

0 

0 

1936 

151 

71 

552 

216 

7 

17 

5 

1 

1937 

147 

75 

29 

5 

6 

24 

0 

0 

1938 

213 

76 

183 

32 

7 

29 

6 

0 

1939 

152 

75 

91 

27 

7 

21 

3 

0 

1940 

124 

62 

65 

18 

7 

1  3 

2 

0 

1941 

118 

57 

53 

25 

6 

24 

1 

0 

1942 

167 

66 

384 

65 

7 

42 

10 

0 

1943 

152 

61 

58 

5 

7 

28 

8 

0 

1944 

169 

68 

275 

100 

7 

50 

9 

0 

1945 

121 

66 

210 

69 

7 

21 

10 

1 

1946 

106 

65 

78 

15 

7 

29 

7 

0 

1947 

165 

78 

313 

169 

7 

46 

7 

1 

1948 

183 

68 

139 

33 

7 

62 

11 

2 

1949 

249 

80 

211 

58 

7 

54 

13 

0 

1950 

200 

88 

70 

18 

7 

47 

9 

0 

1951 

262 

1 1 3 

34 

6 

7 

35 

11 

2 

1952 

240 

98 

229 

57 

7 

53 

19 

0 

1953 

421 

136 

515 

116 

8 

63 

18 

7 

1954 

550 

160 

36 

6 

7 

63 

8 

1 

1955 

593 

152 

126 

80 

7 

74 

13 

1 

1956 

504 

155 

83 

25 

7 

83 

24 

1 

1957 

856 

154 

192 

44 

8 

129 

26 

3 

1958 

564 

166 

66 

19 

7 

70 

8 

1 

1959 

604 

156 

58 

21 

7 

70 

4 

1 

1960 

616 

172 

46 

16 

7 

65 

1 1 

1 

1961 

697 

1 69 

51 

16 

7 

103 

21 

1 

1962 

657 

152 

28 

17 

7 

51 

10 

0 

1963 

464 

141 

31 

5 

7 

77 

15 

1 

1964 

704 

156 

73 

22 

7 

113 

17 

5 

1965 

906 

181 

296 

44 

8 

126 

30 

11 

1966 

585 

150 

98 

58 

8 

79 

13 

4 

1967 

926 

173 

114 

33 

8 

125 

33 

8 

1968 

660 

171 

131 

34 

8 

82 

26 

6 

1969 

608 

155 

66 

32 

8 

98 

16 

3 

1970 

653 

171 

72 

26 

8 

97 

24 

6 

1  Q71 

OOO 

1  y^i 

1  00 

OO 

Q 
O 

7] 

ou 

c 

1972 

741 

194 

27 

6 

8 

100 

28 

1 

1973 

1102 

206 

87 

7 

9 

219 

67 

9 

1974 

947 

184 

361 

34 

9 

1  DD 

1975 

920 

204 

60 

9 

9 

189 

31 

11 

1976 

835 

169 

44 

5 

8 

145 

41 

5 

1  Q77 

1  y  /  / 

Q 

173 

40 

6 

eans : 

953-77 

714 

168 

114 

105 

25 

5 

NOTE:  -  -  The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 
•''Storm  damages  in  categories: 

5.  $50,000  to  $500,000  8.    $50  million  to  $500  million 

6.  $500,000  to  $5  million  9.    $500  million  and  over. 

7.  $5  million  to  $50  million 

♦Number  of  times  property  losses  reported  in  Storm  Data  in  Categories  5,  6,  7  and  over. 
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NUMBER  OF  TORNADOES,  TORNADO  DAYS,  AND  DEATHS  BY  STATES,  1953-77 


TORNADOES 

DAYS 

DEATHS 

STATE 

TOTAL 

AVER 

GREAT 

YEAR 

LEAST 

YEAR 

Per  # 
10  000 

TOTAL 

AVER 

TO!  A  L 

AVER 

Per  @ 
1  n  n/vi 

AGE 

EST 

Sq.Mi 

AGE 

AGE 

Sq.Mi. 

Alabama 

491 

20 

45 

1 973+ 

5 

1  Q^f^ 

1  3  JO 

1  Rl 

o .  O  1 

?fi7 

C\JI 

1  i 

9n9 

o 
O 

oS 

I 

Q 

] 

n 

1  Q77  + 

on 

1 
1 

u 

U 

U 

U 

Arizona 

94 

A 

1  / 

1Q79 

n 

1  300^ 

.  oo 

7Q 
/O 

o 

0 

o 

u 

U 

Arkansas 

462 

IS 

Rn 

1  J/  J 

9 

1  QAQ-4- 

"5  ZIQ 

947 

1  n 

1 1 Q 

c 

o 

PO 

cc 

California 

71 

3 

10 

1958 

0 

1968+ 

.18 

52 

2 

0 

0 

0 

Colorado 

380 

15 

42 

1976 

I 

1 QRQ 

1  .  to 

PR? 

cOc 

1  n 

9 

U 

n 

Conn6Cticut 

40 

2 

g 

1973 

1  q77+ 

■?  1  q 

oo 

1 

1 

1 
1 

n 
u 

9 

Delaware 

24 

•) 

5 

1 975 

1  q7a+ 

d  fi7 
*+  .  0  / 

p? 
cc 

1 
1 

u 

n 
u 

u 

District  of  Columbia 

0 

0 

n 

nn 
•  uu 

Q 

n 
u 

u 

u 

u 

Florida 

915 

37 

97 

1975 

10 

1956 

6.25 

607 

24 

47 

2 

8 

Georgia 

528 

21 

46 

1 971  + 

7 

1  qfin 

1  RQ 
o .  oy 

inR 

ouo 

1  c 

7P 
/  c 

•3 
0 

1  9 

Hr^Wr)  i  i 

1 5 

] 

4 

1 971 

n 

1 977+ 

q? 
.  yo 

1  p 

U 

n 
u 

u 

u 

Idaho 

33 

] 

5 

1  Qfi7+ 

1  Q77+ 

1  fi 

.  1  D 

PR 

Co 

1 

U 

u 

n 
u 

Illinois 

71 1 

28 

1 974 

1  qR"? 

R  nd 

O  .  UH 

Tpd 

OcH 

1  0 

1  PR 

1  CO 

c 

97 

Indiana 

567 

23 

48 

1973 

6 

1972+ 

6.25 

267 

11 

199 

8 

55 

Iowa 

651 

?fi 

CO 

Rd 

7 

M'  .  0  J 

1  9 

Ai 

0 
L 

7 

i\u  1 1  o  a  o 

1  1  JO 

*tO 

Q7 

1  QRR 

1  n 

1  q7fi 

J  .  DO 

Rift 

91 

c 
0 

1  7 

Kentucky 

CKJC 

O 

o 

1  Q7A 

n 

1  qRT 

9  nn 

119 

A 

yo 

4 

9A 
t4 

Louisiana 

CKJ 

RR 

1  Q7A 

o 

J 

1  qRR 

4.11 

'319 

1  9 

Q9 

o 
J 

1  7 

Maine 

68 

3 

11 

1971 

0 

1964+ 

.82 

60 

2 

1 

0 

0 

Maryland 

■in 

0 

c 

1  n 
1  u 

1  y  /  D 

u 

1  Q7n+ 

9  10 

c .  1  y 

R9 

9 

1 
1 

u 

1 

1  nA 

i  UH 

A 

1  c 

1  Qc;q 
1  yoy 

R  n/i 

0 .  Uh 

7t; 

0 

Q7 

y  / 

4 

117 

Michigan 

JO*T 

1  R 

1  J  /  H 

9 
c 

99A 

Q 

y 

99fi 

Q 

y 

oy 

Minnesota 

1 

1  o 

OH 

c 
D 

1  Q79 

1  Q9 

1  .  y^i 

1  n 
1  u 

oy 

0 

Q 

o 

Mississippi 

566 

23 

44 

1973 

5 

1964 

4.74 

304 

12 

309 

12 

65 

Missouri 

733 

29 

7q 

1 973 

o 

1  qR'? 

1  300 

d  ?l 

*T  .  C.  1 

TRl 
oo  1 

1  d 

1  H 

1  ?n 

1  c  u 

0 

1  7 
1  / 

1  lu  11  La  1 1  CI 

4 

1  n 

1  Q7R  + 

1  q7J+ 

?R 

71 

■! 
0 

u 

u 

u 

Nebraska 

885 

"^R 

7f! 

1  Q7R 

1  n 

I  you 

d  RR 

H  .  OO 

d'?R 

HOG 

1  R 
1  o 

dd 

HH 

2 

c 

o 

Nevada 

16 

1 

4 

1 964 

g 

1 976+ 

.  06 

1  5 

■) 

0 

0 

0 

New  Hampshire 

56 

2 

9 

1963 

0 

1977+ 

2!41 

50 

2 

0 

0 

0 

New  Jersey 

41 

2 

8 

1973 

0 

1 972+ 

2. 09 

33 

0 

0 

0 

21 3 

g 

18 

1  q7? 

n 

1953 

.70 

1 58 

5 

3 

n 

Q 

New  York 

O  J 

Q 
o 

I  J  1  o 

n 

1 953 

69 

73 

3 

2 

n 

U 

n 

North  Carol ina 

?R7 

CO/ 

1 1 
1  1 

oo 

1 Q7'? 

2 

1  q7n 

2.18 

1 80 

7 

21 

] 

4 

North  Dakota 

384 

15 

52 

1976 

2 

1961 

2^17 

227 

9 

16 

1 

2 

Ohio 

HO 

1  Q7? 

3 

1  jOO 

3. 35 

IRQ 

1  O  J 

g 

147 

o 

36 

Ul^  1  d  iKJIIIa 

1  oou 

1  n7 

1  qR7 

CO 

1 976 

7 .89 

582 

23 

1 70 

7 

24 

Oregon 

CO 

1 

•3 

1  Q7R+ 

1 977+ 

nq 

.  U3 

iq 

1  7 

] 

u 

n 

u 

n 

u 

Pacific 

1 

u 

1 

1  Q7R 

U 

1  q77+ 
1  y/  / T 

.  uu 

U 

u 

u 

u 

Pennsylvania 

172 

7 

23 

1976 

0 

1959 

1.52 

131 

5 

6 

0 

1 

Puerto  Rico 

7 

u 

0 

1  50  J 

U 

1  Q77+ 
1  y  /  /  ^ 

R7 
.  oc 

C 

o 

U 

n 

u 

n 

n 

u 

Rhode  Island 

1 
1 

u 

1 

1  Q79 

U 

1 Q77+ 

1  y  /  /  T 

.  Oo 

1 

1 

U 

U 

n 
u 

u 

South  Carolina 

0 

9*3 

1  3  /  J 

1 
1 

1  y  / 

P  qq 
c .  yy 

1  O  1 

c 

o 

pd 

CH 

1 

1 

o 
o 

South  Dakota 

0  /  c 

9T 

1  jOD 

1 
1 

?  q7 

C  ,  3  f 

291 

1 2 

7 

0 

I 

Tennessee 

283 

11 

44 

1974 

1 

1962 

2.68 

150 

6 

72 

3 

17 

Texas 

2898 

1 16 

232 

1967 

32 

1953 

4.34 

1217 

49 

31 5 

13 

12 

1  If  3  h 

u  tan 

JC 

1 
1 

1  Q7n+ 

0 

1 977+ 

.15 

25 

■) 

0 

0 

0 

Vermont 

CD 

1 
1 

c 

0 

1  jDc 

1  q77+ 

1  nd 

1  .  UH 

21 

•) 

0 

0 

Q 

Virginia 

140 

6 

22 

1975 

1 

1963+ 

1 .37 

100 

4 

14 

1 

3 

Virgin  Islands 

1 

0 

1 

1976 

0 

1977+ 

.00 

1 

0 

0 

0 

0 

24 

1 

4 

1972 

0 

1977+ 

.14 

18 

1 

6 

0 

1 

West  Virginia 

47 

2 

6 

1974 

0 

1960+ 

.78 

37 

1 

1 

0 

0 

Wisconsin 

430 

17 

33 

1964 

3 

1953 

3.06 

241 

10 

52 

2 

9 

Wyoming 

176 

7 

24 

1976 

0 

1970 

.72 

133 

5 

1 

0 

0 

TOTAL:    United  States 

*1735: 

714 

1102 

1973 

421 

1953 

1.97 

4208 

168 

2860 

114 

8 

+  Also  in  earlier  year(s).  #  Mean  annual  tornadoes  per 

*  Corrected  for  boundary-crossing  tornadoes.  10,000  square  miles, 

t  Tornado  Days  for  Country  as  a  whole.  0  Number  of  deaths  per  10,000 

square  miles  --  1953-77. 


-  65  - 


NUMBER  OF  FUNNEL  CLOUDS  1977 


STATE 

FE  B 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

NOV 

DEC 

ANN 

Alabama 

1 

1 

Alaska 

0 

HI  1  ZUrlCt 

0 

nrKdilbab 

2 

7 

8 

2 

9 

9 

5 

] 

44 

K^a  I  1  1  u  1  r  1  1  a 

7 

7 

Colorado 

2 

1 

7 

10 

Connecticut 

0 

0 

District  of  Col utnbi 3 

n 
u 

FT  ori  ds 

c; 
J 

p 
c 

1  0 

c 
D 

q 

1 
1 

7 

'to 

Georgia 

0 

Hawa  i  i 

1 

1 

2 

3 

1 

1 

9 

loano 

•D 

c 
J 

Illinois 

1 

•3 

1 1  lU  1  alia 

3 

2 

5 

■]  ] 

Iowa 

1 

1 

15 

5 

10 

7 

39 

Kansas 

12 

31 

1 

2 

1 

47 

l^on  1 1 1  p  ^  \/ 
i\cM  tui_  is.y 

0 

Lou  i  s 1  ana 

0 
L 

1 
1 

/I 

■3 
O 

1 
1 

Ma  i  ne 

■) 

] 

Maryland 

0 

Massachusetts 

0 

Ml  /'hi  nan 

i*M  Cm  1  ydH 

A 

J 

1 1 
1  1 

1 

Q 
O 

Do 

rll  nricSOLa 

1  t 

7 

1  1 
1  1 

1  Q 
1  y 

DO 

1*1  1  b  b  I  T  b  1  [J  [J  1 

1 
1 

0 

c 

C 

1 
1 

p 

p 

1 
1 

1  1 
1  1 

Missouri 

5 

7 

12 

Montana 

1 

2 

1 

4 

1  iC  U  I  □  o  r\OL 

]  ] 

29 

35 

18 

5 

1 0 

1 08 

Ma  \  /  a  H  a 

•2 
J 

-3 

INcW  ndiTipbnire 

u 

New  Jersey 

0 

New  Mexico 

3 

3 

6 

licW    I  U 1  K 

n 
u 

North  Carolina 

C 

D 

0 

iiu  r  on  ud  t\u  Ld 

1  H 

7 

7 

Ohio 

2 

30 

5 

1 

3 

41 

Oklahoma 

9 

17 

19 

1 

1 

2 

49 

Oregon 

u 

Pac  i  f i  c 

u 

Donne  \/l  v/ann  a 

rciiriby  1  Vdil  1  d 

1 

C 

D 

7 

Puerto  Rico 

0 

Rhode  Island 

0 

^ni  1  i"h  r^mlinfl 

v^ui  \j  I  Ilia 

0 

oUULn  LfdKULa 

1  Q 

Q 

9R 
^0 

Tannic 

1 
1 

1 

Texas 

13 

54 

83 

7 

18 

10 

21 

5 

2 

213 

Utah 

0 

Vprmnni" 

V  C  1  IIIV/I  1  u 

U 

U i  mi  n  1  a 

V  I  1  y  1  1 1  1  □ 

o 

<: 

2 

vtr|jiii  ioiaiiub 

0 

Washington 

0 

West  Virginia 

1 

1 

Wisconsin 

8 

8 

Wyoming 

9 

9 

TOTAL 

1 

4 

33 

114 

256 

157 

132 

92 

86 

6 

14 

3 

898 
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GENERAL  SUMMARY  OF  LIGHTNING,  1977 


Henry  Vigansky 
National  Oceanic  and  Atmospheric  Administration 
Environmental  Data  and  Information  Service 
National  Climatic  Center 


The  following  lightning  statistics  were  derived  from  the  monthly  Storm  Data  publication,  published  by  the 
National  Climatic  Center,  Asheville,  North  Carolina.    These  tables  are  subject  to  change  upon  receipt  of 
later  and  more  detailed  information.    Additional  information  may  be  obtained  from  the  following  sources: 

1.  Mogil,  H.  M. ,  M.  Rush  and  M.  Kuta,  1977:    Lightning  --  A  preliminary  Reassessment,  Meatherwise,  30, 
192-200. 

2.  Zegel ,  F.  H.  1967:    Lightning  Deaths  in  the  United  States:    A  Seven-Year  Survey  from  1959  to  1965. 
Weatherwise,  20,  168-173,  179. 


LIGHTNING  FATALITIES, 


1977 


STATE 

JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

NOV 

DEC 

ANN 

Alabama 
Alaska 
Arizona 
Arkansas 
Cal i  fornia 

1 
1 

3 

1 

1 
1 

5 

0 
1 

2 
0 

Colorado 

Connecticut 

Delaware 

District  of  Columbia 
Florida 

2 

1 

3 

2 

3 
0 
0 
0 
5 

Georgia 
Hawai  i 
Idaho 
111 inois 
Indiana 

1 

2 
1 
1 

1 

1 
2 

4 

0 
1 
2 
2 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

2 

2 

2 
1 

6 

2 

1 

1 

9 
1 
0 
6 
1 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

1 
1 

1 
1 

1 
1 
1 

2 
2 

1 
1 
1 
4 
4 

Missouri 
Montana 
Nebraska 
Nevada 

New  Hampshire 

1 

1 
1 

1 

2 
0 
0 
1 
1 

New  Jersey 
New  Mexico 
New  York 
North  Carolina 
North  Dakota 

1 

1 

1 

3 
2 
5 

1 

4 

3 
5 
2 
0 

Ohio 

Oklahoma 
Oregon 
Pacific 
Pennsylvania 

1 

1 

2 

2 

1 
1 

2 
1 

2 

3 
3 
0 
0 
7 

Puerto  Rico 
Rhode  Island 
South  Carolina 
South  Dakota 
Tennessee 

1 

3 

1 
2 

0 
0 
1 
0 
6 

Texas 

Utah 

Vermont 

Virginia 

Virgin  Islands 

1 

1 

1 

2 
0 
0 
1 
0 

Washington 

West  Virginia 
Wi  sconsin 
Wyoming 

1 
1 

1 

0 
1 
1 
1 

TOTAL 

0 

0 

0 

4 

9 

18 

16 

35 

14 

1 

0 

0 

97 
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LIGHTNING 


INJURIES,  1977 


STATE 

JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

NOV 

DEC 

ANN 

Alabama 

1 

4 

5 

Alaska 

0 

Ari  zona 

0 

Arkansas 

8 

1 

2 

1 

12 

Cal  i  form' a 

0 

Colorado 

1 

5 

6 

Connecticut 

1 

1 

1 

3 

Delaware 

1 

1 

District  of  Columbia 

0 

Florida 

2 

2 

4 

8 

13 

29 

Georgia 

1 

4 

2 

3 

10 

Hawai  i 

0 

Idaho 

2 

2 

11 1 i  nois 

1 

11 

1 

3 

16 

Indiana 

1 

1 

1 

3 

Iowa 

1 

3 

2 

1 

2 

9 

Kansas 

1 

1 

2 

Kentucky 

0 

Louisiana 

5 

1 

1 

7 

Maine 

0 

Maryland 

1 

1 

Massachusetts 

1 

2 

4 

1 

o 

I 

1 0 

Mi  chi  gan 

8 

2 

4 

1 

15 

Mi  nnesota 

1 

4 

5 

Mississippi 

2 

3 

1 

6 

Missouri 

1 

1 

2 

Montana 

0 

Nebraska 

1 

1 

Nevada 

0 

New  Hampshire 

7 

7 

New  Jersey 

4 

4 

New  Mexico 

1 

1 

2 

1 

5 

New  York 

2 

1 

9 

2 

14 

North  Carolina 

1 

2 

6 

4 

13 

North  Dakota 

1 

1 

Ohio 

2 

5 

1 

2 

25 

35 

Oklahoma 

3 

2 

5 

10 

Oregon 

0 

Paci  f i  c 

0 

Pennsyl vania 

2 

8 

7 

17 

Puerto  Rico 

0 

Rhode  Island 

1 

1 

South  Carol i  na 

1 

1 

South  Dakota 

0 

Tennessee 

1 

4 

10 

4 

2 

21 

Texas 

2 

1 

2 

1 

1 

7 

Utah 

0 

Vermont 

0 

Virginia 

1 

1 

Virgin  Islands 

0 

Washi  ngton 

2 

2 

West  Virginia 

0 

Wisconsin 

1 

1 

Wyoming 

6 

1 

7 

TOTAL 

0 

0 

0 

4 

35 

1 

58 

58 

67 

62 

4 

4 

0 

292 
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LIGHTNING  FATALITIES  AND  INJURIES  BY  YEAR,  1959-77 


LIGHTNING  FATALITIES 


YEAR 

JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

NOV 

DEC 

ANN 

1959 

1 

1 

4 

18 

22 

48 

40 

13 

7 

154 

1960 

1 

7 

7 

35 

25 

17 

9 

101 

1961 

1 

2 

9 

23 

47 

20 

10 

1 

113 

1962 

3 

6 

28 

20 

26 

27 

9 

1 

120 

1963 

4 

3 

11 

36 

43 

21 

10 

2 

81 

211 

1964 

9 

6 

15 

21 

29 

19 

7 

1 

1 

108 

1965 

2 

4 

12 

32 

39 

27 

6 

2 

124 

1966 

1 

1 

8 

15 

19 

17 

11 

3 

75 

1967 

1 

1 

2 

3 

26 

21 

14 

3 

2 

1 

1 

75 

1968 

1 

5 

24 

30 

29 

9 

3 

2 

103 

1969 

1 

5 

14 

15 

29 

13 

14 

3 

94 

1970 

1 

17 

25 

27 

19 

22 

1 

112 

1971 

2 

1 

12 

27 

33 

19 

19 

113 

1972 

1 

1 

5 

21 

31 

29 

3 

1 

92 

1973 

1 

2 

3 

11 

24 

32 

19 

13 

2 

3 

110 

1974 

2 

7 

13 

20 

28 

24 

6 

2 

102 

1975 

1 

3 

3 

11 

19 

28 

18 

6 

2 

91 

1976 

1 

9 

19 

20 

20 

3 

2 

74 

19// 

H 

Q 

1  o 

1  D 

1 1 

i 

y  / 

TOTAL 

2 

4 

32 

62 

217 

442 

571 

427 

187 

34 

7 

84 

2069 

Average 

0 

0 

2 

3 

11 

23 

30 

22 

10 

2 

0 

4 

109 

LIGHTNING  INJURIES 


YEAR 

JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

NOV 

DEC 

ANN 

1959 

5 

27 

49 

110 

100 

23 

3 

1 

1 

319 

1960 

1 

12 

12 

73 

25 

49 

16 

9 

4 

201 

1961 

7 

14 

15 

41 

83 

50 

31 

5 

1 

1 

248 

1962 

3 

5 

40 

34 

88 

48 

12 

6 

236 

1963 

7 

2 

5 

12 

62 

55 

44 

18 

1 

206 

1964 

8 

14 

14 

33 

99 

53 

8 

229 

1965 

3 

2 

2 

4 

25 

42 

58 

58 

19 

1 

214 

1966 

2 

1 

1 

37 

38 

44 

44 

14 

1 

182 

1967 

4 

7 

35 

59 

33 

76 

2 

216 

1968 

4 

1 

15 

42 

1,15 

150 

14 

9 

1 

351 

1969 

4 

19 

74 

42 

18 

12 

1 

170 

1970 

1 

5 

38 

39 

74 

43 

43 

4 

1 

248 

1971 

1 

1 

22 

68 

77 

55 

21 

1 

1 

247 

1972 

8 

4 

12 

24 

72 

54 

15 

2 

1 

192 

1973 

10 

1 

20 

21 

72 

62 

30 

9 

2 

227 

1974 

1 

9 

1 

3 

13 

27 

54 

47 

13 

1 

169 

1975 

4 

3 

1 

20 

59 

104 

157 

43 

1 

1 

393 

1976 

1 

5 

15 

38 

78 

68 

13 

1 

1 

220 

1977 

4 

35 

58 

58 

67 

62 

4 

4 

292 

TOTAL 

15 

18 

48 

93 

398 

857 

1367 

1200 

483 

60 

16 

5 

4560 

Average 

1 

1 

3 

5 

21 

45 

72 

63 

25 

3 

1 

0 

240 
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HAILSTORMS  LOSSES  FOR  PAST  YEARS 


1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 


Property 
(excluaive 
of  crops) 


Cropfl 


t     Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 


1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 


Less  than  $50 
$50  to  $500 
$500  to  $5,000 


$5,000  to  $50,000 
$50,000  to  $500,000 
$500,000  to  $5  millio 


$5  million  to  $50  million 
$50  million  to  $500  million 
$500  million  to  $5  billion 


Property 
(axcliuive 
of  cro|») 


Crops 


NOTE. —The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 


WINDSTORM  LOSSES  PAST  YEARS 


(Wmdstonns  other  than  tornadoes) 


Year 

Total  loss  of  life 

Total  property  loss 

Year 

Total  loss  of  life 

Total  property  loss 

1916 

65 

7 

1951 

289 

8 

25 

6 

1952 

137 

8 

79 

7 

1953 

118 

8 

344 

7 

1954 

292 

9 

1920   .  , 

42 

6 

1955 

301 

8 

65 

7 

1956 

196 

8 

1922 

133 

7 

1957 

553 

8 

68 

7 

1958 

129 

8 

78 

7 

1959 

145 

7 

1925 

88 

7 

1960   ,  , 

85 

8 

1926 

357 

8 

1961 

64 

8 

64 

7 

1962 

134 

9 

1928 

1,947 

8 

1963 

54 

9 

1929 

46 

7 

1964 

64 

9 

1930 

49 

7 

1965 

107 

9 

17 

7 

1966 

74 

8 

1932 

306 

7 

1967 

48 

8 

156 

8 

1968 

49 

8 

109 

7 

1969 

194 

9 

1935 

461 

7 

64 

8 

1936 

121 

7 

1971 

76 

8 

1937 

43 

7 

1972 

103 

8 

1938 

630 

8 

1973 

80 

8 

1939 

60 

6 

30 

9 

251 

7 

1975   ,  , 

103 

8 

43 

7 

1976 

127 

8 

68 

7 

1977 

65 

8 

61 

7 

Total  10,541 

1944 

448 

8 

85 

7 

1946 

70 

7 

117 

8 

1948 

52 

8 

102 

8 

1950  .  . 

210 

8 

t     storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50  4     $5,000  to  $50,000  7     $5  million  to  $50  million 

2  $50  to  $500  5     $50,000   to  $500,000  8     $50  million  to  $500  million 

3  $500  to  $5,000  6    $500,000  to  $5  million  9    $500  million  to  $5  billion. 

NOTE. — The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 
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NORTH  ATLANTIC  TROPICAL  CYCLONES,  1977 


Miles  B.  Lawrence 
National  Hurricane  Center,  NOAA 
Miami,  FL 


The  North  Atlantic  hurricane  sea.<;on  was  rather 
inactive  in  1977.  There  were  six  named  tropical 
cyclones,  of  which  five  reached  hurricane  force. 
This  compares  with  a  long-term  average  of  nine 
storms  per  year,  including  five  hurricanes.  Table 
1  gives  a  statistical  summary  of  the  1977  storms, 
and  Figure   1  shows  their  tracks. 

Another  measure  of  activity  is  the  number  of 
hurricane  days.  There  were  only  9  hurricane  days 
this  season.  The  annual  average  is  29  hurricane 
days.  The  impact  of  such  inactivity  on  mariners  is 
suggested  by  Table  2,  which  is  a  list  of  ships 
encountering  tropical  cyclones  during  1977.  There 
are  only  43  ships  on  this  list.  In  1976  there  were 
26  hurricane  days,  and  151  ships  encountered 
gale-force  winds  or  higher  in  connection  with 
tropical  cyclones. 

Hurricane  Anita  was  named  on  August  29.  Fewer  than 
10%  of  the  hurricane  seasons  have  begun  this  late. 
The  season  terminated  when  tropical  storm  Frieda 
moved  inland  on  October  18.  This  51-day  interval 
compares  with  the  average  length  of  time  of  110 
days  between  beginning  and  ending  dates.  Tables  3 
and  4  show  the  frequency  of  tropical  cyclones 
during  past  years  and  loss  of  life  and  damage. 

Another  aspect  of  this  season  concerns  the  storm 
tracks.  Figure  1  shows  that  none  of  the  storms 
originated  east  of  longitude  60°W.  This  situation 
has  occurred  only  one  other  time  (1972)  during  the 
past  30  yr.  It  is  likely  that  the  absence  of 
activity  across  the  tropical  North  Atlantic  is 
related  to  the  strength  of  the  Bermuda-Azores 
high-pressure  ridge,  which  was  weaker  than  normal 
during  September . 

Anita  reached  a  central  pressure  of  926  mb,  the 
fourth  lowest  ever  recorded  in  the  Gulf  of  Mexico. 
Babe  made  landfall  along  the  Louisiana  coast  and 
was  the  only  named  storm  to  directly  hit  the  United 
States  in  1977. 

HURRICANE  ANITA,  AUGUST  29-SEPTEMBER  2 

Anita  was  identified  as  a  tropical  depression  at 
1200  on  August  29,  centered  a  little  over  200  mi 
south-southeast  of  New  Orleans.  Previously,  the 
progress  of  a  tropical  wave  had  been  followed 
across  the  Atlantic  during  mid-August.  Cloudiness 
and  rain  associated  with  this  system  spread  across 
the  Bahamas,  Florida,  and  western  Cuba  on  the  25th 
through  the  27th  and  moved  into  the  eastern  Gulf  of 
Mexico  on  the  28th,  where  Anita's  development 
began . 

Anita  traveled  west-southwestward  across  the  Gulf 
of  Mexico  for  the  next  4  days,  steadily 
intensifying.  Tropical -storm  strength  was  reached 
just  before  0600  on  the  20th.  Twelve  hours  later, 
hurricane  force  was  reached.  Intensification 


continued  until  a  minimum  pressure  of  926  mb  was 
measured  just  prior  to  landfall,  which  occurred 
early  on  September  2  along  the  Mexican  coast  about 
150  mi  south  of  Brownsville,  Tex.  Maximum  surface 
winds  reached  150  kn ,  and  Anita  has  been  ranked  as 
the  fourth  most  intense  storm  in  the  Gulf  of 
Mexico,  behind  the  1935  Labor  Day  storm  in  the 
Florida  Keys  (892  mb),  Camille  in  1969  (905  mb), 
and  Beulah  in  1967  (923  mb ) . 

More  than  half  of  the  ships  in  Table  2  took 
observations  while  within  Anita's  circulation. 
The  OGDEN  JORDAN  reported  hurricane-force  winds  at 
0300  on  August  31,  when  she  was  less  than  40  mi 
north  of  the  hurricane's  center.  The  TEXACO 
FLORIDA  measured  southerly  winds  of  54  kn  at  1500 
on  September  1,  about  100  mi  southeast  of  the 
center . 

Hurricane  warnings  were  issued  early  on  the  1st 
along  the  Texas  coast  from  just  south  of  Corpus 
Christi  to  Brownsville,  and  Mexican  authorities 
were  advised  of  the  threatening  nature  of  this 
storm.  Landfall  occurred  along  a  sparsely  settled 
region  of  the  Mexican  coast,  and  no  damage 
estimates  are  available.  -  Ten  persons  were 
reported  dead  from  inland  flooding  and  landslides 
in  Mexico. 

Almost  100,000  people  evacuated  low-lying  areas  in 
advance  of  the  storm,  including  7,000  workers  from 
offshore-drilling  platforms  and  35,000  from 
Mexico.  The  remainder  were  from  along  the  Texas 
and  Louisiana  coasts. 

HURRICANE  BABE,  SEPTEMBER  3-8 

On  September  3  westerly  surface  winds  reported 
from  data  buoy  EB-44  (26°N,  86''W)  confirmed  the 
presence  of  a  surface  low-pressure  system  in  the 
northeastern  Gulf  of  Mexico.  This  depression  was 
not  far  from  the  starting  point  of  Anita  (see  Fig. 
1).  The  depression  had  formed  as  a  result  of  the 
interaction  between  a  tropical  wave  and  a  cold 
upper  level  low-pressure  system. 

Gale-force  winds  under  a  large  band  of  convective 
cloudiness  extended  from  the  central  Gulf  of 
Mexico  to  the  mouth  of  the  Mississippi  River,  then 
eastward  to  just  offshore  near  the  Florida 
panhandle.  The  KLEK  reported  37-kn  winds  under 
this  cloud  band.  At  1600  on  the  3d,  Babe  was 
named  a  tropical  storm,  and  gale  warnings  were 
posted  from  Morgan  City  to  Pensacola.  Babe's 
structure  was  not  yet  completely  tropical; 
however,  upgrading  to  a  tropical  storm  was  done  in 
order  not  to  confuse  the  public  during  a  warning 
situation . 

On  the  4th  the  transition  to  a  tropical  system  was 
complete.  The  storm  was  moving  northward,  and 
reconnaissance  aircraft  reported  70-kn  surface 
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winds.  Babe  was  upgraded  to  a  hurricane,  and 
warnings  were  posted  along  the  Louisiana  coast  from 
Vermilion  Bay  eastward  to  the  mouth  of  the 
Mississippi . 

Postanalysis  of  the  situation  shows  that  the  70-kn 
wind  was  a  transitory  feature,  and  Babe  did  not 
actually  reach  hurricane  strength  until  0600  on  the 
5th.  Babe  maintained  hurricane  status  for  only  a 
few  hours  until  she  made  landfall  in  south-central 
Louisiana  on  the  morning  of  the  5th. 

Babe  on  the  afternoon  of  the  4th  had  maximum 
sustained  winds  near  50  kn.  Several  ships  at  this 
time  were  within  100  mi  of  the  storm  center  and 
reporting  gales.  These  included  the  MOBIL  GAS, 
MOBIL  FALCON,  AND  CITIES  SERVICE  BALTIMORE. 

A  40-kn  reading  from  Boothville  was  the  highest 
sustained  wind  from  a  land  station,  although  higher 
speeds  probably  occurred  closer  to  the  center. 
Tide  readings  along  the  Louisiana  coast  were  up  to 
5  ft  mean  sea  level  (MSL),  but  some  of  this  was  due 
to  Anita's  recent  passage.  An  estimate  of  $10 
million  in  damages  has  been  made.  There  are  no 
known  fatalities  in  connection  with  Babe. 

HURRICANE  CLARA,   SEPTEMBER  5-11 

Clara's  origins  can  be  traced  to  a  convective  cloud 
band,  from  Babe,  which  contained  gales  and  moved 
onshore  into  the  southeastern  States.  By  1200  on 
September  5,  a  surface  depression  was  analyzed  just 
north  of  Charleston,  S.C.  (over  land).  It  drifted 
east-northeastward,  slowly  becoming  organized.  By 
0000  on  the  8th,  200  mi  east  of  Cape  Hatteras, 
Clara  reached  tropical-storm  intensity  and  became  a 
minimal  hurricane  12  hr  later  with  a  pressure  of 
993  mb  and  65-kn  winds. 

Winds  of  65  kn  were  maintained  in  spite  of  a  rising 
central  pressure  until  early  on  September  9.  The 
SEALIFT  PACIFIC  was  a  little  less  than  150  mi  west 
of  the  storm  center  at  1200  on  the  9th  and  reported 
40-kn  winds  from  the  north-northwest  and  15-ft 
seas . 

Clara  made  a  tight  looping  motion  over  a  36-hr 
period  (see  Fig.  1),  and  then  she  accelerated 
northeastward  and  was  absorbed  on  the  11th  by  an 
extratropical  low-pressure  system.  During  the 
looping  Clara  briefly  threatened  Bermuda.  There 
were  no  damages  or  casualties. 

HURRICANE  DOROTHY,  SEPTEMBER  26-30 

A  tropical  wave  passed  through  the  northern 
Windward  and  southern  Leeward  Islands  of  the 
Caribbean  on  September  21  with  winds  gusting  to  60 
kn  and  heavy  rain.  This  weather  shifted  northward, 
and  a  tropical  depression  formed  northeast  of  the 
Bahamas  on  the  26th.  Moving  toward  the  northeast 
at  10  to  15  kn,  Dorothy  reached  tropical-storm 
strength  on  the  morning  of  the  27th  and  attained 
hurricane  status  on  the  28th. 


The  MARALUNGA  crossed  Dorothy's  path,  and  the 
following  plain  language  report  was  received  at 
the  National  Hurricane  Center: 

MARALUNGA  ICVC  2  36. 8N,  57. 4W  280900  BAROMETER 
1009  WIND  FORCE  6  SEA  6  RAIN  STOP  COURSE  310  TO 
KEEP  AWAY  FROM  DOROTHY  281300  37. 4N,  59. 2W 
BAROMETER  1006  WIND  FORCE  6/7  NNE  SEA  6/7  RAIN 
COURSE  260  STOP  281600  37. 2N,  59. 7W  BAROMETER  1002 
WIND  6/7  NNE  SEA  6/7  CHANGING  COURSE  AFTER  WEATHER 
BULLETIN. 

The  storm  lost  its  tropical  characteristics  on  the 
29th,  while  just  east  of  Cape  Race,  Newfoundland, 
and  was  absorbed  by  a  frontal  low-pressure  system 
over  the  North  Atlantic  on  the  30th.  Maximum 
sustained  winds  were  estimated  75  kn  with  a 
central  pressure  of  980  mb  at  0000  on  the  29th. 

HURRICANE  EVELYN,  OCTOBER  13-15 

Satellite  pictures  indicated  that  a  tropical 
depression  had  formed  400  mi  south  of  Bermuda  on 
October  13.  This  depression  headed  north  and 
passed  over  Bermuda  on  the  morning  of  the  14th. 

Weather  data  from  Bermuda,  as  well  as  ship  reports 
from  the  STAR  ASAHI  and  CHEVRON  MADRID,  suggested 
that  Evelyn  had  reached  tropical-storm  strength  by 
0600  on  the  14th. 

The  storm  then  accelerated  north-northeastward  and 
became  a  hurricane  at  0000  on  the  15th,  based  on  a 
reconnaissance  report  of  994  mb  and  72-kn, 
low-level  winds. 

As  Evelyn  raced  toward  the  Canadian  Maritime 
Provinces,  she  began  to  encounter  a  frontal  cloud 
system.  The  MARINE  NAUTICA  reported  68-kn  winds 
and  1001  mb  just  off  the  southwestern  tip  of 
Newfoundland  at  1800  on  the  15th.  Evelyn  had  been 
kept  at  huricane  strength  up  to  this  location  on 
the  track  chart . 

The  center  moved  over  Cape  Breton  Island,  Nova 
Scotia,  on  the  15th.  No  damages  or  casualties 
have  been  attributed  to  this  storm. 

TROPICAL  STORM  FRIEDA,  OCTOBER  16-18 

Frieda  was  a  minimal,  short-lived  tropical  storm 
on  the  northwestern  Caribbean.  A  series  of  cold 
fronts  penetrated  into  the  northwestern  Caribbean 
during  mid-October,  and  a  tropical  wave  merged 
with  this  frontal  cloudiness  on  the  16th. 

Late  on  the  16th  a  reconnaissance  aircraft  found 
the  center  of  a  tropical  depression  just  east  of 
Swan  Island.  The  system  moved  steadily  westward, 
crossing  the  coast  of  Belize  on  the  18th. 

On  the  17th  60-kn  winds  were  measured  at  1,500  ft, 
some  50  mi  south  of  the  center,  and  Frieda  was 
upgraded  to  a  tropical  storm.  Early  on  the  18th 
an  unidentified  ship  reported  gale-force  winds, 
well  southeast  of  Frieda's  center. 
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By  landfall,  just  north  of  Belize  City,  maximum 
winds  had  decreased  to  below  gale  force.  Rainfall 
of  4  to  5  in  was  measured  at  Swan  Island  and  Grand 
Canyon  over  a  period  of  1  to  2  days. 
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Table  1. — Summary  of  North  Atlantic  tropical  cyclone  statistics,  1977 


No. 

Name 

Class 

Dates 

Maximum 
sustained 
winds  (kn) 

Lowest 
pressure 
(mb) 

U.  S.  damage 
($  million) 

Opa  th  ^ 

1 

Anita 

H 

Aug.  29-Sept.  2 

150 

926 

minor 

Mexico, 

2 

Babe 

H 

Sept.  3-8 

65 

995 

10 

3 

Clara 

H 

Sept.  5-11 

65 

993 

4 

Dorothy 

H 

Sept.  26-30 

75 

980 

5 

Evelyn 

H 

Oct.  13-15 

70 

994 

6 

Frieda 

T 

Oct.  16-18 

50 

1005 

Table  2.  — Ships  encountering  tropical  cyclones  In  the  North  Atlantic  during  1977 


Dite 

PotHior 

Tim 
CMT 

Wind 

Visibility 
R.  mi. 

PrwenI 
Weather 
(We 

TlMiiriture 

S«e  Wates  f 

; 

mH  Wavci 

IjI. 

Long. 
*«. 

Dir. 

w* 

Spc«l 

1^ 

• 

— — 

Heiglil 
ll^ 

Dir. 
10« 

ftnoi 

JM.  

Hti«lit 

ANITA 

AUG 

SHIP 

29 

28.2 

88.0 

12 

10 

34 

1015.2 

04 

3 

13 

6 

8 

SEALAND  PRODUCER 

U.S.A. 

29 

26.2 

87.8 

23 

18 

44 

1009.  8 

"Ven 

Rougl 

MARINE  DUVAL 

U.S.A. 

30 

27.8 

88.8 

00 

14 

37 

1012.5 

ASMARA 

U.S.A. 

30 

25.4 

90.9 

21 

25 

44 

1005. 5 

SHIP 

31 

28.5 

89.3 

00 

07 

33 

1011.2 

04 

5 

18 

7 

10 

ASMARA 

U.S.A. 

31 

25.  1 

91.2 

00 

V  25 

37 

1016.5 

CX3DEN  JORDAN 

LIBERIA 

31 

26.  5 

93. 1 

00 

03 

37 

998.  3 

08 

IS 

05 

7 

11 

PRAIRIE  GROVE 

U.S.A. 

31 

27.1 

86.4 

00 

14 

35 

10 

OGDEN  JORDAN 

LIBERIA 

31 

26.9 

90.9 

03 

11 

65 

1001.3 

NEPTUNE  CYPRINE 

SINGAPORE 

31 

26.3 

90.2 

12 

13 

40 

1007. 0 

03 

10 

13 

8 

13 

BALTIMORE  TRADER 

U.S.A. 

31 

24.3 

91.0 

15 

23 

35 

1010.2 

03 

10 

34 

8 

16 

GUADALUPE 

U.S.A. 

31 

28.0 

91.0 

IS 

IS 

43 

1011.6 

10 

18 

15 

10 

18 

YTTX 

YUGOSLAVIA 

31 

26.8 

89.6 

15 

14 

48 

1009.0 

05 

11 

BALTIMORE  TRADER 

U.S.A. 

31 

24.4 

90.2 

18 

18 

35 

1011.0 

04 

13 

14 

8 

16 

GUADALUPE 

U.S.A. 

31 

27.9 

90.8 

18 

16 

35 

1012.2 

05 

8 

15 

8 

16 

NEPTUNE  CVPRINE 

SINGAPORE 

31 

26.8 

90.5 

18 

13 

35 

1009.0 

08 

10 

13 

9 

16 

YTTX 

YUGOSLAVL\ 

31 

26.4 

89.6 

18 

15 

46 

1009.  5 

24 

8 

05 

6 

38 

SEP 

TEXACO  CONNECTICUT 

U.S.A. 

1 

28.7 

93.8 

00 

08 

35 

1010. 8 

05 

5 

12 

9 

10 

EXXON  FLORENCE 

U.S.A. 

1 

28.5 

93.3 

12 

11 

35 

1010.3 

DAVID  P.  REYNOLDS 

LIBERIA 

1 

27.7 

95.5 

12 

09 

35 

1007. 8 

05 

11 

09 

8 

13 

TEXACO  FLORIDA 

U.S.A. 

1 

24.1 

93.4 

15 

18 

54 

1000.9 

03 

7 

20 

6 

7 

DAVID  P.  REYNOLDS 

LIBERIA 

1 

27.2 

94.3 

18 

08 

45 

1009.0 

05 

11 

10 

9 

13 

DAVID  P.  REYNOLDS 

LIBERIA 

2 

26.7 

93.4 

00 

11 

36 

1010. 8 

OS 

11 

11 

6 

11 

YTTX 

YUGOSLAVIA 

2 

22.7 

96.5 

06 

IS 

37 

1004.5 

04 

5 

33 

>14 

7 

BABE 

KLek 

YUGOSLAVIA 

SEP 
3 

28.7 

89.4 

18 

OS 

37 

1010.7 

03 

8 

KLEK 

YUGOSLAVIA 

4 

29.7 

88.7 

00 

08 

44 

1008.5 

OS 

16 

CORSAIR 

4 

27.6 

90.9 

09 

14 

40 

MOBIL  GAS 

U.S.A. 

4 

27.7 

90.6 

15 

17 

34 

1008.  5 

01 

2 

19 

9 

13 

CITIES  SERVICE  BALTIMORE 

U.S.A. 

4 

27.8 

90.9 

16 

16 

37 

1010.2 

14 

17 

MOBIL  GAS 

U.S.A. 

4 

28.0 

91.4 

18 

14 

35 

1003.4 

02 

3 

15 

8 

13 

MOBIL  FALCON 

LIBERL\ 

4 

27.1 

90.2 

18 

17 

46 

1008.0 

SHIP 

S 

27.4 

90.5 

00 

18 

39 

1004.7 

07 

8 

22 

9 

15 

CLABA 

Henc 

U.S.A. 

SEP 
9 

33.4 

65. 3 

12 

33 

40 

1013.9 

04 

15 

34 

>14 

30 

GNGU 

U.K. 

11 

34.9 

S8.4 

18 

24 

44 

1007. 2 

07 

8 

24 

10 

16 

VAN  HAWK 

POLAND 

11 

37.9 

se.  1 

18 

21 

43 

1008. 0 

fijSfl^NTOR 

GERMANY 

SEP 
29 

40.0 

49.2 

12 

16 

44 

1007. 6 

07 

16 

16 

10 

20 

MARITIME  FORTUNE 

PANAMA 

29 

41.9 

47.4 

18 

16 

39 

1010.0 

06 

13 

17 

6 

13 

MUENCHEN 

GERMANY 

29 

44.6 

56.8 

18 

03 

33 

996.7 

04 

7 

03 

6 

16 

EVELYN 

STAR  A8AHI 

NORWAY 

OCT 
14 

28.1 

62.3 

00 

13 

35 

1016.0 

CHEVRON  MADRID 

NETHERLAND 

1  14 

32.5 

59.9 

06 

16 

39 

1018.7 

MARINE  NAUTICA 

SWEDEN 

IS 

45.7 

59.1 

18 

09 

68 

1001.0 

HLYO 

KOREA 

IS 

46.9 

57.7 

18 

13 

35 

1002. 5 

FRIEDA 

OCT 

18 

16.2 

85.2 

06 

26 

35 

1013.6 

+  Direction  for  sea  waves  tame  aa  wind  direction 
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Table  3 

NORTH  ATLANTIC  TROPICAL  CYCLONES  FOR  PASl  YEARS 


TOTAL  NIMBER  OF  TROPICA  L  CYC  LONES.  LOSS  OF  LIFE  AND  DAMAGE 


Total  Number  Tropical  Cyclones* 


Total  Number  Hurncanes 


Loss  of  Life 


Damage  by  Categories' 


Yea  r 


1931 
1932 
1933 
1934 
1935 

1936 
1937 
1938 
1939 
1940 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 

107.-, 


1976 
1977 


All 
A  reas 


9 
11 

21 
11 

6 

16 
9 

8 
5 

M 

4 

6 
10 
10 
11 
1 1 

4 

6 

9 

9 
13 
13 


58 


4fi 


50 


10 

1  4 

1 1 
12 


10 
11 


44 


11 
5 
•9 
12 
6 


43 


7 
13 


46 


12 
4 
7 
7 


38 


ReachinR 
l\  S.  Coast 


21 


21 


20 


18 


13 


14 


11 


All 
A  reas 


28 


20 


25 


32 


28 


7 
6 
4 
10 

3 


30 


Reaching 
I'.  S.  Coast 


Total  All 
A  reas 


12 


12 


17 
19 
1.076 

29 


72 
24 
4 
27 

244 
16 

3 

720- 
1,518- 

76 
475 
49 
57 
185 

345 
4 

7.218- 
266 
76 

1.040 
68 
11 
364 
74 

44 
128 
16 

3.000+' 
80 


77 

HI 


Inited 
States 


0 
0 
63 
17 
414 

9 
0 

600 
3 
51 

10 
8 
16 
64 


0 
53 
3 
4 
19 

0 
3 
2 

193 
218 

21 
395 
2 
24 
65 

46 
4 
11 
49 

75 

54 
18 
9 

256 
11 

8 

121 
5 
1 
21 


ToUl  All 
A  reas 


I  n  I  ted 
States 


Total 
Mean 


441 
9.4 


163 
3.5 


258 
5.  5 


81 
1.7 


The  Environmental  Data  Service  has  for  some  time  recognized  that,  without  detailed  expert  appraisal  of  damage,  all  figures 
published  are  merely  approximations.  Since  errors  in  dollar  estimate*  vary  in  proportion  of  the  total  damage,  storms  are 
placed  in  categories  varying  from  1  to  9  as  follows: 


1  Less  than  $50 

2  $50  to  S500 

3  SSOO  to  SS.OOO 


4  15.000  to  $50,000 

5  $50,000  lu  $500,000 

6  $S00.  000  to  $5,000,000 


7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


1ncludin({  hurricane* 
Not  reported  in  literature,  believed  minor. 

Additional  death*  for  which  figure*  are  not  available. 
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Figure  1 — Tracks  of  North  Atlantic  tropical  cyclones,  1977. 
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TROPICAL  CYCLONES  IN  THE  EASTERN  NORTH  PACIFIC,  1977 


Emil  B.  Gunther 
Eastern  Pacific  Hurricane  Center,  NOAA 
Redwood  City,  CA 


Tropical  cyclone  activity  over  the  eastern  North 
Pacific  in  1977  began  25  May  and  ended  23  October. 
Spanning  152  days,  the  1977  season  was  two  days 
longer  than  the  1976  season.  Table  1  shows  the 
monthly  distribution  of  cyclone  activity  and  Tables 
2  and  3  compare  this  activity  with  that  of  recent 
years.  The      1966-77      period      was      chosen  for 

comparison  since  it  probably  includes  all  tropical 
cyclone  activity  in  the  area  due  to  the  excellent 
satellite  coverage  during  that  period.  Prior  to 
1966  some  cyclone  activity  was  undetected  because 
of  the  sparsity  of  observations.  A  summary  of  the 
important  features  of  the  1977  season  is  given  in 
Table  4.     Cyclone  tracks  are  shown  in  Fig.  1  and  2. 

Although  there  were  nearly  as  many  tropical 
cyclones  in  1977  (17)  as  there  were  in  1976  (18), 
only  47%  of  the  1977  cyclones  reached  tropical 
storm  or  hurricane  intensity,  compared  with  78%  of 
the  1976  cyclones.  The  number  of  tropical  cyclones 
reaching  storm  or  hurricane  intensity  in  1977  was 
47%  less  than  the  1966-76  average.  The  highest 
sustained  wind  speed  in  hurricanes  had  winds  100  kt 
or  greater  and  the  highest  sustained  speed  was  125 
kt.  The  duration  of  hurricane  force  winds  in  1977 
totaled  128  h  compared  with  498  h  in  1976.  Storm 
winds  in  1977  totaled  343  h  and  those  in  1976  816 
h. 

The  1977  tropical  cyclone  season  was  exceptional  in 
that  one  of  the  hurricanes  (Doreen)  became  the 
second  such  storm  within  a  year  to  bring  heavy 
rains     to     southern     California.  The  previous 

hurricane  (Kathleen,  1976)  was  the  first  tropical 
cyclone  to  hit  southern  California  since  1939. 

Tropical  cyclone  advisories  were  issued  by  the 
Eastern  Pacific  Hurricane  Center  four  times  daily 
on  a  regularly  scheduled  basis  at  0300,  0900,  1500 
and  2100  GMT.  A  total  of  193  advisories  were 
issued  during  the  1977  season  compared  with  393 
during  the  1976  season.  This  amounts  to  a  51% 
decrease  from  1976,  a  season  with  only  one  more 
cyclone  and  two  less  days. 

Although  numerous  merchant  and  fishing  vessels 
passed  close  to  the  centers  of  tropical  cyclone 
activity  during  the  1977  season  and  undoubtedly 
experienced  heavy  weather  and  seas,  no  reports  of 
casualties  or  damage  were  received  from  them. 
Several  ships  near  the  origin  of  Tropical  Storm 
Glenda  on  25  September  reported  70  kt  winds  and 
25-35  ft  seas,  but  no  reports  of  damage  or 
casualties  were  received. 

All  of  the  tropical  cyclones  during  1977  dissipated 
at  sea.  As  a  result  damage  was  considerably  less 
than  in  1976  when  several  cyclones  moved  onshore 
before  dissipating.  Although  Hurricane  Doreen 
dissipated  offshore,  the  heavy  rains  it  brought 
into  southern  California  resulted  in  extensive 
damage  to  much  of  the  area.     Doreen  moved  north- 


ward along  the  Baja  California  coast  roughly  along 
the  same  track  as  Hurricane  Kathleen  had  taken  a 
year  earlier.  Aside  from  this  the  two  cyclones 
differed  in  many  ways.  As  Doreen  approached 
southern  California  it  slowed,  weakened 
considerably  and  remained  offshore.  Kathleen 
accelerated  to  33  kt  as  it  approached  California, 
maintained  its  intensity  and  turned  inland  over 
the  southern  desert  areas.  Kathleen  moved  rapidly 
through  the  area,  Doreen  lingered.  Kathleen 
concentrated  its  heaviest  rain  over  the  mountains 
and  dry  washes  along  the  eastern  slopes  of  the 
coast  range.  Doreen' s  precipitation  was  more 
widespread  and  concentrated  over  the  low-lying 
areas,  including  those  west  of  the  coastal 
mountains.  San  Diego  reported  1.00  inch  of  rain 
with  Kathleen  and  2.13  inches  with  Doreen.  East 
of  the  coast  range,  Imperial  reported  2.22  inches 
with  Kathleen  and  3.87  inches  with  Doreen.  In  the 
higher  mountains,  Mt .  Wilson,  north  of  Los 
Angeles,  had  a  storm  total  of  10.78  inches  with 
Kathleen  and  2.61  inches  with  Doreen.  Damage  from 
Kathleen  was  due  mostly  to  flash  flooding  and 
rapid  runoff.  With  Doreen,  damage  was  mostly  from 
standing  water,  especially  in  the  agricultural 
area  of  the  Imperial  Valley  where  precipitation 
was  heavier  than  with  Kathleen. 

There  were  no  deaths  in  the  United  States  directly 
attributable  to  Doreen.  Flood  waters  destroyed 
325  homes  and  businesses  in  the  southern  desert 
areas  and  several  people  were  evacuated  from 
low-lying  areas.  The  small  desert  town  of 
Ocotillo  was  flooded  again  as  it  had  been  during 
Hurricane  Kathleen.  Buses  sent  to  evacuate  people 
from  Ocotillo  returned  empty,  however,  when  the 
townspeople  declined  to  leave  their  small 
community.  Interstate  Highway  8  at  Myers  Creek, 
west  of  Ocotillo,  was  washed  out  again  and  two  of 
the  four  lanes  of  Interstate  Highway  15  between 
Los  Angeles  and  Las  Vegas  were  undercut  by  flood 
waters.  Damage  to  agricultural  interests  in  San 
Diego  and  Imperial  counties  was  estimated  to 
exceed  $25  million. 

The  National  Environmental  Satellite  Service  Field 
Station,  colocated  with  the  Eastern  Pacific 
Hurricane  Center,  provided  excellent  satellite 
coverage  during  the  1977  tropical  cyclone  season. 
Several  movie  loops  were  available  each  day  as 
well  as  visual  and  infrared  data  at  30  min 
intervals  from  the  stationary  SMS  2  (Synchronous 
Meteorological  Satellite)  and  polar-orbiting  NOAA 
5  satellites.  The  detail  on  the  satellite  imagery 
was  excellent  with  full  disk  resolution  at  4  mi 
and  sector  resolution  at  2  m  with  1/2  m  resolution 
available  on  request.  Especially  useful  were  the 
H-curve  "enhanced"  pictures  from  infrared  imagery 
depicting  the  upper  level  cold  centers  of  the 
tropical  cyclones.  The  gridding  of  satellite 
pictures  was  accurate  to  within  a  few  miles  due  to 
the  stability  of  the  satellite  (SMS  2)  over  the 
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equator  and  easily  visible  landmarks.  Cyclone 
intensity  was  calculated  using  the  Dvorak  technique 
of  satellite  cyclone  analysis  (Dvorak,  1973). 

The  U.S.  Air  Force  made  four  reconnaissance  flights 
into  eastern  Pacific  tropical  cyclone  activity 
during  the  1977  season  and  NOAA  aircraft  made  on 
flight.  The  first  flight,  with  two  penetrations, 
was  made  into  Tropical  Storm  Ava  on  28  May  when  the 
storm  was  310  n  mi  south  of  the  tip  of  Baja 
California.  A  second  flight  was  made  into  Ava, 
with  one  penetration,  on  29  May  with  the  storm  now 
275  n  mi  south  of  Baja.  Two  and  a  half  months 
elapsed  before  the  next  reconnaissance  flight  was 
made,  this  time  into  Hurricane  Doreen.  The  flight 
was  made  on  14  August,  with  two  penetrations,  when 
the  hurricane  was  about  150  n  mi  south  of  the  tip 
of  Baja  California.  The  fourth  flight,  with  one 
penetration,  was  made  into  Hurricane  Doreen  on  the 
following  day,  15  August,  when  the  cyclone  was 
about  15  n  mi  off  the  west  coast  of  extreme 
southern  Baja  California.  The  fifth  and  final 
flight  of  the  1977  season  was  made  into  Heather 
when  the  hurricane  was  off  the  tip  of  Baja 
California  on  5  October. 


TROPICAL  STORM  AVA,  25-30  MAY 

The  first  tropical  cyclone  of  the  1977  season  began 
as  a  tropical  disturbance  at  0600  GMT  24  May  500  n 
mi  south-southwest  of  Acapulco,  Mexico.  Centered 
near  9.5°N,  103. 5°W,  the  disturbance  was  embedded 
in  a  broad  band  of  convective  activity  extending 
westward  from  Panama  and  Costa  Rico.  Moving 
northwest  at  8  kt  the  disturbance  began  to  slowly 
intensify.  By  1500  GMT  25  May  satellite  imagery 
showed  circulation  about  the  center  and  the 
disturbance  was  upgraded  to  a  tropical  depression 
near  ILS^N,  107. 0°W  or  500  n  mi  southwest  of 
Acapulco.  Turning      westward,      the  depression 

continued  to  intensify.  By  1200  GMT  26  May  wind 
had  increased  to  40  kt  near  the  center  and  the 
depression  was  upgraded  to  Tropical  Storm  Ava  near 
11.5°N,  109. 6°W.  At  1800  GMT  the  tanker  Chevron 
Amsterdam  passed  through  the  center  of  Ava 
reporting  light  variable  winds,  an  air  temperature 
of    77°F    and    a    sea    surface    temperature    of  82°F. 

The  storm  then  turned  sharply  to  the  north  under  the 
influence  of  an  upper  level  trough  moving  across 
Baja  California  and  northern  Mexico.  Continuing  to 
intensify  over  the  relatively  warm  water,  Ava 
reached  its  maximum  intensity  of  55  kt  at  1200  GMT 
28  May  near  17.8°N,  110. 7°W  or  60  n  mi 
south-southeast  of  Socorro  Island.  At  2337  GMT  28 
May  Air  Force  reconnaissance  located  the  center  of 
Ava  with  a  poorly  defined  eye  at  17.8°N,  109. 9°W. 
No  longer  under  the  influence  of  the  upper  level 
trough  moving  across  northern  Mexico,  Ava  slowed  to 
a  near  stationary  position  at  18.0°N,  110. 0°W.  A 
second  reconnaissance  flight  through  the  storm  at 
1735  GMT  29  May  located  the  center  near  18.2°N, 
110. 0°W.  The  eye,  better  defined,  was  open  to  the 
south..  Surface  winds  40  n  mi  from  the  center  were 
estimated  near  30  kt.  Winds  on  Socorro  Island,  60 
n  mi  to  the  northwest,  were  northerly  at  35  kt . 


The  cargo  ship  Thompson  Lykes,  80  n  mi 
east-southeast  of  Ava,  reported  southwesterly  15 
kt  winds .  Ava  was  downgraded  to  a  tropical 
depression  at  1800  GMT  29  May  with  the  center 
still  near  18.0°N,  110. 0°W.  Flow  aloft  at  200  mb 
had  weakened  and  become  more  westerly.  The 
deep-layer  circulation  between  1000-100  mb  had 
also  weakened  and  shifted  from  southwest  to 
northwest.  Lacking  upper  level  support  and  with 
sea  surface  temperatures  cooling  to  75°F,  the 
depression  began  to  slowly  dissipate.  The  cyclone 
was  downgraded  to  a  tropical  disturbance  after 
1200  GMT  30  May  with  the  center  near  18.0''N, 
110. 2°W. 


TROPICAL  CYCLONE  TWO,   30  MAY-1  JUNE 

The  second  tropical  cyclone  of  the  1977  season 
began  as  a  small  disturbance  near  the  Nicaraguan 
coast  at  0600  GMT  30  May.  Moving  west  at  4  kt , 
the  disturbance  was  upgraded  to  a  tropical 
depression  at  1800  GMT  30  May  near  12.1°N,  87.8°W. 
With  25-30  kt  winds  near  the  center,  the 
depression  then  turned  northwest  toward  the  El 
Salvador  coast.  By  0600  GMT  31  May  the  cyclone 
had  moved  to  13.2°N,  89.0°W,  where  it  remained 
near  stationary,  20  n  mi  from  the  coast  before 
dissipating  at  0000  GMT  1  June. 


TROPICAL  CYCLONE  THREE,  9-11  JUNE 

A  tropical  disturbance  80  n  mi  off  the  Guatemalan 
coast  at  0000  GMT  8  June  became  the  third  tropical 
cyclone  of  the  1977  season.  Drifting  slowly 
west-northwest,  the  disturbance  was  upgraded  to  a 
tropical  depression  at  1800  GMT  9  June  near 
13.2°N,  92.5°W.  The  ships  Samuel  Chase,  Texaco 
Georgia,  Maersk  Commander  and  Tasmanic  were 
helpful  in  locating  the  center  of  the  depression. 
Moving  northwest  at  9  kt ,  the  depression  began  to 
drift  across  the  Gulf  of  Tehuantepec  on  the 
extreme  southern  Mexican  Coast.  By  0000  GMT  10 
June  the  depression  had  moved  to  14.0°N,  93.0°W. 
It  then  turned  west-northwest  and  moving  at  6  kt 
began  to  slowly  dissipate.  At  1800  GMT  the  Santa 
Maria,  70  n  mi  west-northwest  of  the  depression 
reported  that  it  was  under  the  influence  of  the 
depression  with  east-northeasterly  10  kt  winds  and 
sea  surface  temperature  of  88°F.  In  spite  of  the 
warm  water,  satellite  imagery  at  0000  GMT  11  June 
showed  the  cyclone  to  be  dissipating  rapidly  near 
14.8°N,  95.2°W  or  about  80  n  mi  south  of  Salina 
Cruz  on  the  southern  Mexican  coast. 


TROPICAL  STORM  BERNICE,  25-28  JUNE 

Bernice  began  as  a  tropical  disturbance  500  n  mi 
southwest  of  Acapulco,  Mexico,  at  0000  GMT  25 
June.  Centered  within  an  area  of  convective 
activity  600  n  mi  in  diameter,  the  disturbance 
moved  west-northwest  at  11  kt  over  81°F  water.  By 
0500  GMT  25  June  satellite  imagery  indicated 
cyclonic  circulation  about  the  center  and  the 
disturbance  was  upgraded  to  a  tropical 


-  81  - 


TROPICAL  CYCLONES  IN  THE  EASTERN  NORTH  PACIFIC 


depression  near  13.0°N,  109. 0°W  or  580  n  mi 
west-southwest     of     Acapulco.  Continuing     on  a 

west-northwesterly  track,  the  depression  began  to 
slowly  intensify.  By  1200  GMT  26  June  winds  had 
increased  to  35  kt  and  the  depression  was  upgraded 
to  Tropical  Storm  Bernice  near  15.0°N,  114. 0°W  or 
560  n  mi  southwest  of  the  tip  of  Baja  California. 
By  1800  GMT  the  storm  had  moved  to  15.6°N,  115. 9°W 
and  winds  near  the  center  had  increased  to  40  kt . 
Bernice  then  turned  northwest  and,  moving  over  78°F 
water,  began  to  weaken.  By  0600  GMT  27  June  winds 
had  decreased  to  35  kt .  Low  clouds  to  the  north 
began  to  feed  into  the  low-level  circulation 
further  weakening  the  cycone.  By  1800  GMT  27  June 
the  center  of  the  storm  was  near  19.1°N,  120. 1°W  or 
620  n  mi  west-southwest  of  the  tip  of  Baja 
California.  It  then  turned  west-northwest  and  by 
0000  GMT  28  June,  with  winds  near  30  kt,  was 
downgraded  to  a  tropical  depression  near  19.6°N, 
121. 4°W.  The  final  advisory  on  the  cyclone  was 
issued  at  0600  GMT  28  June  with  the  center 
dissipating  rapidly  near  20.1°N,  123. 4°W.  Although 
satellite  imagery  continued  to  show  cyclonic 
circulation  in  the  low-level  cloud  field  for  an 
additional  24  h,  all  convective  activity  associated 
with  the  cyclone  had  ceased  and  winds  near  the 
surface  had  decreased  to  20  kt  or  less. 


HURRICANE  CLAUDIA,  3-7  JULY 

The  fifth  tropical  cyclone  of  the  season  began  0000 
GMT  1  July  as  a  disturbance  centered  near  12.1°N, 
100.4''W  or  280  n  mi  south  of  Acapulco.  Embedded 
within  an  area  of  convective  activity  400  n  mi  in 
diameter,  the  disturbance  moved  west  at  12-14  kt 
over  84°F  water.  By  0000  GMT  3  July  satellite 
pictures  showed  cyclonic  circulation  about  the 
center  and  the  disturbance  was  upgraded  to  a 
tropical  depression  near  14.5°N,  110. 9°W  or  250  n 
mi  south  of  Socorro  Island  and  670  n  mi  west  of 
Acapulco.  Winds  near  the  center  were  30  kt  and 
increasing.  Slowing  to  8  kt ,  the  depression 
continued  to  move  west  of  81  °F  water.  By  0600  GMT 
3  July  winds  had  increased  to  45  kt  and  the 
depression  was  upgraded  to  Tropical  Storm  Claudia 
with  the  center  near  14.8°N,  111.7,W.  Visual 
satellite  pictures  at  1800  GMT  3  July  showed 
Claudia  with  a  small  eye  about  15  n  mi  in  diameter. 
By  0000  GMT  4  July  Claudia  had  moved  to  U.l'N, 
114.0''W  and  winds  near  the  center  had  increased  to 
55  kt .  The  cargo  ship  Pacific  Era,  200  n  mi  to  the 
north,  helped  to  locate  the  center  of  the  storm. 
By  0345  GMT  Claudia's  winds  had  increased  to  70  kt 
and  the  storm  was  upgraded  to  a  hurricane  near 
15.2°N,  114.4''W.  Winds  increased  to  80  kt  by  0600 
GMT  with  the  center  now  300  n  mi  southwest  of 
Socorro  Island.  Infrared  satellite  imagery  at  0600 
and  1200  GMT  seemed  to  show  trochoidal  motion 
associated  with  the  center  of  the  cyclone.  At  0545 
GMT  4  July  Claudia's  eye  appeared  to  be  centered 
near  15.4°N,  114. 7°W.  Thirty  minutes  later,  at 
0615  GMT,  the  eye  apeared  near  15.1°N,  114.6"'W. 
Again  at  1145  GMT  infrared  imagery  showed  the  eye 
near  14.9°N,  115. 2°W,  shifting  to  15.3°N,  115. 3°W 
at  1215  GMT.  Claudia  continued  to  move  west  at  8 
kt  and  began  to  slowly  weaken  over  78°F  water. 


Winds  near  the  center  decreased  to  60  kt  by  0000 
GMT  5  July  and  the  hurricane  was  downgraded  to  a 
tropical  storm  near  15.5°N,  117. 0°W  or  400  n  mi 
southwest  of  Socorro  Island.  The  eye  was  no 
longer  visible  from  satellite  pictures. 
Continuing  to  move  west,  Claudia  increased  its 
speed  to  13  kt .  The  tanker  Chevron  California, 
the  cargo  ship  Inger  and  the  NCAA  research  vessel 
Oceanographer  were  helpful  in  locating  the  center 
of  Claudia  as  it  continued  westward.  By  1800  GMT 
6  July  the  storm  had  moved  to  16.3°N,  126. O^W  and 
winds  near  the  center  had  decreased  to  35  kt . 
With  sea  surface  temperature  near  76''F,  the  storm 
continued  to  weaken.  Claudia  was  downgraded  to  a 
tropical  depression  with  30  kt  winds  near  the 
center  at  0000  GMT  7  July  near  16.0°N,  127. 1°W. 
The  final  advisory  on  the  cyclone  was  issued  at 
1200  GMT  7  July  with  the  center  rapidly 
dissipating  near  16.2°N,  130. 0°W.  The  ship 
Silvermain,  25  n  mi  northeast  of  the  dissipating 
cyclone,  reported  only  10  kt  of  wind.  Remnants  of 
Claudia  continued  to  drift  west  for  an  additional 
36  h  before  completely  dissipating  near  15.0°N, 
140. 0°W. 


TROPICAL  CYCLONE  SIX,  8-9  JULY 

While  Claudia  was  moving  westward  with  slowly 
diminishing  winds,  another  disturbance  was 
beginning  to  develop  720  n  mi  to  the 
east-southeast.  By  0000  GMT  6  July  the  new 
disturbance  was  centered  near  11.2"'N,  111.0°W  or 
450  n  mi  south  of  Socorro  Island.  Moving 
west-northwest  at  10  kt  over  83°F  water,  the 
disturbance  began  to  slowly  intensify.  By  0000 
GMT  8  July  satellite  imagery  showed  cyclonic 
circulation  near  the  center  and  the  disturbance 
was  upgraded  to  a  tropical  depression  near  13.6°N, 
117. 0°W  or  470  n  mi  southwest  of  Socorro  Island. 
As  the  depression  moved  west-northwest  at  13  kt , 
the  ship  Dagny  Skou  helped  to  locate  the  center 
near  15.9°N,  121. 9°W  at  0000  GMT  9  July. 
Continuing  west-northwest  over  77''F  water,  the 
depression  began  to  weaken.  By  0600  GMT  9  July 
low  clouds  from  the  north  were  beginning  to  enter 
into  the  cyclonic  flow.  The  final  advisory  on  the 
depression  was  issued  at  0600  GMT  9  July  with  the 
center  dissipating  rapidly  near  16.3°N,  123. 0°W. 

TROPICAL  CYCLONE  SEVEN,  9-10  JULY 

Tropical  cyclone  seven  began  as  a  tropical 
disturbance  280  n  mi  south-southwest  of  Acapulco 
at  0000  GMT  8  July.  The  disturbance  moved  west  at 
9  kt  over  85°F  water  and  began  to  intensify.  By 
0000  GMT  9  July  enhanced  infrared  and  visible 
satellite  imagery  showed  cyclonic  circulation 
about  the  center  and  the  disturbance  was  upgraded 
to  a  tropical  depression  near  13.4°N,  105. 2°W  or 
380  n  mi  southwest  of  Acapulco.  The  ships  Sugar 
Islander,  Exxon  San  Francisco  and  Inger  were 
helpful  in  locating  the  center  of  the  cyclone. 
Although  sea  surface  temperatures  reported  by  the 
ships  ranged  from  86-90°F,  the  depression  failed 
to  intensify  as  it  drifted  west  at  4  kt .  Flow 
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aloft,  from  the  southeast,  was  weak  and  divergent. 
The  final  advisory  on  the  cyclone  was  issued  to 
0000  GMT  10  July  with  the  center  at  13. CN, 
106. 6°W. 


TROPICAL  CYCLONE  EIGHT,  25  JULY 

The  eighth  cyclone  of  the  season  began  as  a 
disturbance  near  11.7°N,  128. 5°W  at  1800  GMT  23 
July.  Moving  west  at  12-14  kt ,  the  disturbance 
began  to  intensify  over  80°F  water.  By  0000  GMT  25 
July  satellite  movie  loops  showed  cyclonic 
circulation  about  the  center  and  the  disturbance 
was  upgraded  to  a  tropical  depression  near  11.8°N, 
135.0''W.  The  depression  continued  to  move  west, 
but  slowed  to  7  kt  and  began  to  weaken.  By  1200 
GMT  the  center  had  dissipated  into  an  area  of 
disorganized  convective  activity  near  11.8°N, 
136. 5"W. 


TROPICAL  CYCLONE  NINE,   1-2  AUGUST 

Tropical  cyclone  nine  was  another  short-lived 
depression  lasting  only  20  h.  The  cyclone  began  as 
a  disturbance  near  10.5°N,  118. 0°W  at  1200  GMT  30 
July.  Moving  northwest  at  12  kt ,  the  disturbance 
began  to  slowly  intensify  over  80°F  water.  By  1800 
GMT  31  July  the  center  was  near  14.5°N,  122. 5°W. 
It  then  turned  to  the  west  and  by  1600  GMT  1  August 
was  upgraded  to  a  tropical  depression  near  15.4°N, 
127. 1°W.  By  0600  GMT  2  August  the  center  was  near 
15.8°N,  130. 1°W.  It  then  turned  southwest  and, 
moving  at  15  kt  over  78"'F  water,  began  to  weaken. 
The  final  advisory  on  the  depression  was  issued  at 
1200  GMT  2  August  with  the  center  near  14.8°N, 
131.2''W. 


HURRICANE  DOREEN,  13-18  AUGUST 

Doreen  began  as  a  tropical  disturbance  100  n  mi 
west  of  Acapulco,  Mexico,  at  0000  GMT  11  August. 
Ship  reports  along  the  Mexican  coast  helped  to 
locate  the  disturbance.  Reports  from  the  Argo 
Leader,  Malmros  Monsoon,  Rollnes,  Meadowbank,  Prag 
and  Lynton  Grange  were  especialy  helpful.  Drifting 
west  at  6  kt,  the  disturbance  was  upgraded  to  a 
tropical  depression  at  0000  GMT  13  August  with  the 
center  near  17.6''N,  106. 5°W  or  400  n  mi  west  of 
Acapulco.  The  cyclone  then  turned  northwest  and 
began  to  slowly  intensify  over  82°F  water.  By  1800 
GMT  winds  had  increased  to  45  kt  and  the  depression 
was  upgraded  to  Tropical  Storm  Doreen  near  18.8°N, 
107.7''W  or  460  n  mi  west-northwest  to  Acapulco.  At 
1742  GMT  14  August  Air  Force  reconnaissance  located 
the  center  of  Doreen  near  20.3°N,  109. 3°W  or  160  n 
mi  south  of  the  tip  of  Baja  California.  A  second 
penetration  of  the  storm  was  made  at  1958  GMT. 
Based  on  extrapolated  sea  level  pressure  (979  mb), 
the  storm  was  upgraded  to  Hurricane  Doreen  with  65 
kt  winds  near  the  center.  The  eye,  open  to  the 
southwest,  was  15  n  mi  in  diameter.  Reports  from 
the  ships  Star  Malmanger,  Ogden  Jordan,  Albany, 
Maritime  Reliance  and  Temple  Inn  helped  to  confirm 
satellite  and  reconnaissance  positions. 


Turning  to  the  north-northwest  and  increasing  its 
speed  to  9  kt ,  Doreen  passed  30  n  mi  west  of  the 
tip  of  Baja  California  at  1300  GMT  15  August.  By 
1800  GMT  tha  hurricane  had  moved  to  23.6°N, 
110. 8°W  or  about  15  n  mi  off  the  west  coast  of 
extreme  southern  Baja.  The  cargo  ship  Export 
Buyer,  120  n  mi  southeast  of  Doreen  at  1800  GMT, 
reported  southerly  45  kt  winds,  moderate  rain,  16 
ft.  wind  waves  and  24  ft  swells  resulting  in 
combined  seas  of  29  ft.  Another  ship,  the  Temple 
Inn,  260  n  mi  southeast  of  Doreen,  reported 
southeasterly  40  kt  winds  with  22  ft  wind  waves. 
The  Air  force  made  another  reconnaissance  flight 
through  Doreen  at  1820  GMT  15  August  reporting  the 
eye  with  a  closed  wall  10  n  mi  in  diameter  no 
longer  open  to  the  southwest.  Turning  more  to  the 
northwest,  and  increasing  its  speed  to  18  kt , 
Doreen  drifted  onshore  briefly  near  San  Carlos  on 
the  west  coast  of  southern  Baja.  By  0000  GMT  16 
August  the  center  was  near  25.0°N,  112. 0°W.  The 
ship  Arthur  Maersk,  80  n  mi  to  the  northwest, 
helped  to  locate  the  center.  As  Doreen  moved 
northwest  over  cooler  72°F  water  the  hurricane 
began  to  weaken.  By  0600  GMT  16  August  winds  had 
decreased  to  50  kt  and  the  hurricane  was 
downgraded  to  a  tropical  storm  near  26.4°N, 
113. 2°W.  Drifting  onshore  again,  Doreen  moved  to 
the  tip  of  the  Point  Eugenia  peninsula  by  1200  GMT 
16  August.  By  1300  GMT  the  storm  was  offshore 
again  moving  northwest  over  the  Bay  of  Sebastian 
Vizcaino.  Winds  near  the  center  had  decreased  to 
35  kt  over  water  that  was  now  near  68°F.  The  ship 
Danwood  Ice,  30  n  mi  northeast  of  Doreen,  reported 
east-southeasterly  32  kt  winds.  Winds  near  the 
center  of  Doreen  continued  to  decrease  as  the 
storm  drifted  toward  the  southern  California 
coast.  By  0600  GMT  17  August  Doreen  winds  had 
decreased  to  30  kt  and  Doreen  was  downgraded  to  a 
tropical  depression  near  30.7°N,  117. 0°W  or  130  n 
mi  south  of  San  Diego.  By  1800  GMT  the  cyclone 
was  70  n  mi  southwest  of  San  Diego  and  winds  had 
decreased  to  25  kt .  With  satellite  imagery 
showing  weak  low-level  cyclonic  circulation,  the 
final  advisory  on  the  depression  was  issued  at 
0000  GMT  18  August  with  the  center  near  33.0°N, 
118. 6°W  or  25  n  mi  north-northwest  of  San  Clemente 
Island  off  the  southern  California  coast. 
Remnants  of  Doreen  then  drifted  slowly  northeast 
across  southern  California. 

While  Doreen  was  off  the  central  Mer.ican  coast  and 
still  south  of  Baja  California,  another 
disturbance,  developing  near  15.0°N,  119. 0°W, 
began  to  drift  eastward  into  the  cyclonic  flow 
associated  with  Doreen.  Ships  within  300  n  mi  of 
this  new  disturbance  reported  moderate  to  heavy 
rain.  As  Doreen  moved  northward  along  the  Baja 
California  coast,  this  moisture  was  carried 
northward  around  Doreen  and  into  southern 
California.  This  moist  tropical  air  began  to 
enhance  shower  and  thundershower  activity  over  the 
southern  California  desert  areas  on  15  August. 
Flash  flood  watches  and  warnings  already  in  effect 
for  heavy  thunder showers  over  the  Colorado  River 
Valley  and  eastern  desert  areas  were  extended 
along  with  heavy  rain  warnings  for  most  of 
southern  California  by  16  August. 
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Rain  moving  northward  with  Doreen  reached  San  Diego 
early  on  16  August,  spreading  northward  to  the  Los 
Angeles  basin  and  Mojave  Desert  by  afternoon,  and 
the  Owens  Valley  and  southern  San  Joaquin  Valley  by 
evening.  On  the  coast,  rain  reached  as  far  north 
as  Santa  Barbara  by  early  the  following  morning. 
Rain  continued  over  southern  California  through 
late  evening  17  August  and  a  few  showers  lingered 
in  the  Los  Angeles  area  until  late  morning  18 
August.  An  average  of  2-4  inches  of  rain  fell  over 
the  low-lying  areas  of  southern  California  during 
the  3-day  period  and  as  much  as  7  1/2  inches  in  the 
higher  mountains.  Also,  2.47  inches  was  reported 
at  the  Los  Angeles  airport,  3.78  inches  at 
Calexico,  and  7.45  inches  at  Mt .  San  Jacinto,  west 
of  Palm  Springs.  An  unusually  heavy  amount,  6.00 
inches,  was  reported  at  Mitchell  Caverns,  60  mi 
west  of  Needles,  on  17  August. 


TROPICAL  CYCLONE  ELEVEN,  3-4  SEPTEMBER 

The  Atlantic  Hurricane  Anita,  after  crossing 
central  Mexico,  emerged  over  the  Pacific  as  a 
tropical  depression  near  21.5°N,  105. 5°W  at  1200 
GMT  3  September.  Moving  rapidly  westweard  at  19 
kt,  the  cyclone  passed  over  Maria  Madre  Island  and 
was  near  21.9°N,  107. 5°W  by  1800  GMT.  The  ships 
Soyo  Maru  and  Shunyo  Maru  were  helpful  in  locating 
the  center  of  the  depression.  Turning 
west-southwest  under  the  southeastern  quadrant  of 
an  upper  level  high  centered  over  central  Baja,  the 
cyclone  moved  to  21.0°N,  109. 0°W  by  0000  GMT  4 
September.  The  depression  then  turned  west  over 
SO'F  water  and  began  to  weaken.  Convective 
activity  associated  with  the  cyclone  had  decreased 
to  a  diameter  of  150  n  mi  compared  with  300  when  it 
first  appeared  over  the  Pacific.  The  depression 
reached  21.1°N,  111.0°W  by  1200  GMT  4  September. 
It  then  turned  north,  dissipating  in  a  field  of  low 
clouds  off  the  tip  of  Baja  California. 

TROPICAL  STORM  EMILY,   13-14  SEPTEMBER 

Emily,  the  twelfth  tropical  cyclone  of  the  1977 
season,  began  as  a  disturbance  near  11.2°N,  113. 6°W 
at  0000  GMT  12  September.  Moving  west-northwest 
over  83"?  water,  the  disturbance  began  to 
intensify.  By  0000  GMT  13  September  it  was 
upgraded  to  a  tropical  depression  near  14.0''N, 
118. 8°W.  At  0500  GMT  the  tanker  Hercules,  200  n  mi 
east  of  the  cyclone,  reported  southeasterly  35  kt 
winds  and  a  sea  surface  temperature  of  87°F.  At 
0600  GMT  the  depression  was  upgraded  to  Tropical 
Storm  Emily  near  14.9°N,  120. 0°W.  Moving  across  a 
pocket  of  cool,  77°F  water,  the  storm  began  to 
weaken  under  an  impressive  "bursting  pattern"  in 
which  cyclonic  energy  was  converted  to  upward 
vertical  motion  and  a  spectacular  outflow  of  high 
level  clouds.  Turning  north-northwest  over  79''F 
water,  Emily  began  to  weaken  rapidly  after  losing 
must  of  its  energy  in  the  bursting  process.  By 
0600  GMT  14  September  the  center  had  moved  to 
19.5°N,  123. 0°W.  The  Fujisan  Maru,  90  n  mi  to  the 
west-northwest,  reported  north-northeast  30  kt 
winds.     Turning  north,  Emily  dissipated  rapidly 


over  77°F  water. 


TROPICAL  CYCLONE  THIRTEEN,  19-23  SEPTEMBER 

The  thirteenth  tropical  cyclone  of  the  1977  season 
began  as  a  disturbance  near  11.0°N,  99.0°W  or  340 
n  mi  south  of  Acapulco  at  0000  GMT  17  September. 
Moving  northwest  over  85°F  water,  the  disturbance 
began  to  slowly  intensify.  By  1800  GMT  the  center 
was  near  H-l^N,  105. 1°W  or  330  n  mi 
west-southwest     of     Acapulco.  It     then  turned 

west-northwest  and,  moving  at  15  kt ,  continued  to 
intensify.  By  1200  GMT  19  September  infrared 
satellite  imagery  began  to  show  cyclonic 
circulation  about  the  center  and  the  disturbance 
was  upgraded  to  a  tropical  depression  near  17.0°N, 
109. 4°W.  The  center  was  now  about  565  n  mi  west 
of  Acapulco  140  n  mi  southeast  of  Socorro  Island. 
By  1800  GMT  the  depression  had  moved  to  17.4°N, 
110. 9°W.  Socorro  Island,  80  n  mi  to  the  north, 
reported  northeast  30  kt  winds.  Satellite  visible 
and  infrared  imagery  began  to  show  a  bursting 
pattern  taking  place  which  continued  over  the  next 
24  h,  reaching  a  maximum  at  0600  GMT  20  September. 
The  center  was  now  near  18.0°N,  113. 9°W  or  180  n 
mi  west  of  Socorro  Island.  Winds  on  the  island 
had  shifted  to  southeast  and  decreased  to  20  kt . 
Following  upper  level  winds  around  a  low-pressure 
center  off  the  tip  of  Baja  California,  the 
depression  was  carried  to  the  northwest,  then 
north  and  finally  northeast  toward  the  southern 
Baja  California  coast.  The  ships  Borgestad  and 
Neder  Eems  were  helpful  in  locating  the  center  of 
the  depression  as  it  neared  the  Baja  coast.  By 
1800  GMT  22  September  the  depression  was  centered 
near  24.8''N,  115. 0°W  or  15  n  mi  west  of  Puerto 
Magdalena  on  the  southern  Baja  coast.  The  Toyota 
Maru,  100  n  mi  to  the  north,  reported  continous 
moderate  rain  and  northerly  20  kt  winds.  The 
final  position  of  the  cyclone  was  near  25.0°N, 
114. 5°W  at  0000  GMT  23  September.  Remnants  of  the 
depression  drifted  east,  dissipating  80  n  mi  west 
of  the  Baja  California  coast. 


HURRICANE  FLORENCE,  20-24  SEPTEMBER 

While  Depression  13  was  turning  northwest  180  n  mi 
west  of  Socorro  Island,  a  new  disturbance  was 
beginning  to  develop  600  n  mi  to  the  southwest 
near  12.8°N,  123. 0°W.  Turning  northwest  and 
moving  at  8  kt  over  82°F  water,  the  new 
disturbance  intensified  rapidly.  Within  12  h  the 
disturbance  was  upgraded  to  a  tropical  depression 
near  13.9°N,  124. 2°W  at  1800  GMT  20  September. 
The  cyclone  then  turned  west-northwest  and  moving 
over  84°F  water,  continued  to  intensify.  By  1800 
GMT  21  September,  winds  near  the  center  had 
increased  to  55  kt ,  and  the  cyclone  was  upgraded 
to  Tropical  Storm  Florence  near  15.1°N,  125.9''W. 
Six  hours  later  the  winds  had  increased  to  65  kt 
and  the  storm  was  upgraded  to  a  hurricane  near 
15.8''N,  127. 8°W.  Florence  then  turned  to  the 
north,  slowed  to  6  kt ,  and  continued  to  intensify 
reaching  its  maximum  intensity  at  90  kt  at  1800 
GMT  22  September  near  17.9°N,  127. 3°W.  The 
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hurricane  developed  a  well-defined  eye.  Turning  to 
the  north-northeast  and  accelerating  to  18  kt  over 
considerably  colder  74°F  water,  the  hurricane  began 
to  weaken  rapidly.  By  1200  GMT  23  September  winds 
had  decreased  to  60  kt  and  Florence  was  downgraded 
to  a  tropical  storm  near  23.2°N,  124. 8°W.  Florence 
was  now  moving  over  71 °F  water  at  22  kt  and 
dissipating  very  rapidly.  By  0000  GMT  24  September 
winds  had  decreased  to  30  kt  and  the  cyclone  was 
downgraded  to  a  tropical  depression  near  26.2°N, 
122. 8°W.  The  final  advisory  on  the  cyclone  was 
issued  at  0600  GMT  24  September  with  the  center 
dissipating  near  27.4°N,  122. 3°W  or  about  390  n  mi 
west  of  the  central  Baja  California  coast. 


TROPICAL  STORM  GLENDA,  23-27  SEPTEMBER 

As  Florence  was  accelerating  to  the  north-northeast 
and  rapidly  dissipating,  a  new  disturbance  was 
beginning  to  take  form  550  n  mi  southwest  of 
Acapulco  near  9.5°N,  105. 5°W.  Moving  northwest  at 
8  kt  over  86°F  water,  the  disturbance  began  to 
intensify.  The  first  real  indication  of  its  true 
intensity  came  at  2100  GMT  23  September  when 
Scripps  Institute  of  Oceanography  reported  to  the 
Eastern  Pacific  Hurricane  Center  that  several  ships 
near  10°N,  106°W  were  experiencing  70  kt  winds  and 
25-35  ft  seas.  Based  on  the  ship  reports  and 
satellite  imagery,  which  was  beginning  to  show 
cyclonic  circulation  near  the  center,  the 
disturbance  was  upgraded  directly  to  Tropical  Storm 
Glenda  at  2100  GMT  23  September  with  the  center 
near        10.7°N,        106. 5°W.  Turning       to  the 

north-northwest  and  increasing  its  speed  to  12  kt , 
Glenda  moved  to  15.5°N,  109. 2°W  by  0000  GMT  25 
September.  The  tanker  Grand  Opal.  160  N  mi  to  the 
northeast,  was  reporting  east-southeast  15  kt  winds 
and  satellite  pictures  were  beginning  to  show  the 
beginnings  of  a  bursting  pattern.  The  storm  was 
downgraded  to  a  tropical  depression  at  0000  GMT  25 
September.  Increasing  its  forward  speed  to  20  kt , 
the  depression  moved  to  19.0°N,  110.9''W  or  10  n  mi 
north  of  Socorro  Island  by  1200  GMT.  Winds  on  the 
island  were  west-northwest  10  kt .  Moving  under  the 
west  side  of  an  upper  low  centered  over  northern 
Mexico,  the  depression  moved  to  20.0°N,  112. 1°W  by 
1800  GMT.  The  upper  outflow  of  clouds  resulting 
from  the  bursting  process  appeared  to  be  at  a 
maximum  and  extended  to  a  diameter  of  300  n  mi. 
Continuing  north-northwest,  the  cyclone  moved  to 
23.2°N,  115. 8°W  by  1200  GMT  26  September.  It  then 
turned  north  and  began  to  dissipate  rapidly  over 
72°F  water.  The  final  advisory  on  the  cyclone  was 
issued  at  0600  GMT  27  September  with  the  center  at 
27.8°N,  115. 2°;^  or  near  the  tip  of  the  Point 
Eugenia  peninsula  midway  up  the  west  coast  of  Baja 
California . 


HURRICANE  HEATHER,  4-7  OCTOBER 

The  sixteenth  cyclone  of  the  1977  season  began  as  a 
tropical  disturbance  near  15.1°N,  106. 0°W  at  1800 
GMT  3  October.  Moving  west  at  12  kt  over  84°F 
water,  the  disturbance  began  to  intensify  and  was 
upgraded  to  a  tropical  depression  near  15.3°N, 


107. 2°W  at  0000  GMT  4  October.  The  ships  Levin 
Fisher  and  Charleroi  were  helpful  in  determining 
the  center  of  the  cyclone.  Turning  northwest,  and 
with  winds  increasing  to  35  kt ,  the  depression  was 
upgraded  to  Tropical  Storm  Heather  6  h  later  near 
15.8°N,  108. 2°W.  As  Heather  moved  northwest  and 
continued  to  intensify,  the  ships  Union  Concord, 
Maritime  Leader  and  Pacific  helped  to  locate  the 
center  of  the  cyclone.  At  0000  GMT  5  October,  the 
Nelson  Maru,  120  n  mi  north-northeast  of  the 
cyclone,  reported  east-southeasterly  34  kt  winds. 
By  0600  GMT  winds  near  the  center  of  Heather  had 
increased  to  65  kt  and  the  storm  was  upgraded  to  a 
hurricane  near  18.8°N,  112. 1°W  or  60  n  mi  west  of 
Socorro  Island.  Winds  on  the  island  at  0600  GMT 
were  from  the  southwest  at  50  kt .  By  1800  GMT 
Heather  had  moved  to  20.5°N,  114. 0°W  and  winds 
near  the  center  reached  their  maximum  of  75  kt . 
Winds  on  Socorro  Island  now  200  n  mi  to  the 
southeast,  had  shifted  to  the  southeast  at  25  kt . 
The  Miyagi  Maru,  60  n  mi  north  of  the  cyclone,  was 
reporting  easterly  50  kt  winds  and  the  Mormacstar, 
190  n  mi  to  the  northeast,  was  reporting  southeast 
30  kt  winds.  At  2100  GMT  5  October,  NCAA 
reconnaissance  aircraft  estimated  sea  level 
pressure  near  the  storm  at  978  mb  indicating  a 
surface  wind  of  about  65  kt .  Turning  to  the 
north-northwest  over  77°F  water.  Heather  began  to 
weaken.  By  1800  GMT  6  October  winds  had  decreased 
to  45  kt  and  Heather  was  downgraded  to  a  tropical 
storm  near  24.8°N,  116. 8°W  or  250  n  mi  west  of 
Puerto  Magdalena  on  the  west  coast  of  southern 
Baja  California.  The  storm  then  turned  north  over 
72°F  water  and  began  to  weaken  rapidly.  By  0000 
GMT  7  October  the  center  was  at  25.9°N,  117. 0°W  or 
about  150  n  mi  southwest  of  the  tip  of  Point 
Eugenia.  As     Heather     moved     toward     the  Baja 

California  coast  the  ships  Euroasia  Concorde, 
Ryoko  Maru  and  Guranka  were  especially  helpful  in 
locating  the  center  of  the  cyclone.  Satellite 
imagery  began  to  show  a  separation  of  about  120  n 
mi  between  the  upper  and  lower  circulation 
associated  with  the  cyclone,  although  both 
continued  to  drift  north  toward  Point  Eugenia  at 
about  the  same  speed  (10  kt).  The  final  advisory 
on  the  cyclone  was  issued  at  1200  GMT  7  October  as 
the  storm  was  downgraded  to  a  rapidly  disspating 
depression  near  27.9°N,  116. 4°W  or  80  n  mi  west  of 
Point  Eugenia  on  the  Baja  California  coast. 


TROPICAL  CYCLONE  SEVENTEEN,   22-23  OCTOBER 

The  final  tropical  cyclone  of  the  1977  season  was 
short-lived,  lasting  about  24  h.  Beginning  as  a 
disturbance  near  13.5°N,  113. 0°W  or  330  n  mi 
south-southwest  of  Socorro  Island,  the  center 
moved  west  10  kt  as  an  area  of  intense 
thunderstorm  activity  about  200  n  mi  in  diameter. 
By  0500  GMT  22  October,  cyclonic  circulation  was 
evident  about  the  center  and  the  disturbance  was 
upgraded  to  a  tropical  depression  near  14.0°N, 
115. 0°W  or  370  n  mi  southwest  of  Socorro  Island. 
Moving  slowly  to  the  northwest  at  3  kt ,  the  center 
was  near  14.7°N,  116. 0°W  by  0000  GMT  23  October. 
With  water  temperatures  near  79°F  the  cyclone 
showed  little  further  development.     By  0600  GMT 
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23  October  the  final  advisory  was  issued  with  the 
center  dissipating  near  14.0°N,  116.2''W.  Remnants 
of  the  depression  drifted  to  12.1°N,  116. I'W  by 
0000  GMT  24  October. 
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Table  1  —Monthly  distribution  of  eastern  Pacific  tropical  cyclones,  1977  * 


May 

June 

July 

August 

September 

October 

November 

Total 

Tropical  depressions 

1 

1 

3 

1 

X 

2 

X 

0 

Q 

7 

Tropical  storms 

1 

1 

0 

0 

2 

0 

0 

k 

Hurri  canes 

0 

0 

1 

1 

1 

1 

0 

u 

Total 

2 

2 

K 

2 

5 

2 

0 

17 

*Cyclones  are  ascribed  to  the  month  in  which  they  began. 


Table  2  —Frequency  of  eastern  Pacific  tropical  storms  and  hurricanes 

combined  by  months  and  years  * 


Year  May      June      July      August      September      October      November  Total 


1966 

0 

1 

0 

4 

6 

2 

0 

13 

1967 

0 

3 

4 

4 

3 

3 

0 

17 

1968 

0 

1 

4 

8 

3 

3 

0 

19 

1969 

0 

0 

3 

2 

4 

1 

0 

10 

1970 

1 

3 

6 

4 

1 

2 

1 

18 

1971 

1 

1 

7 

4 

2 

2 

1 

18 

1972 

1 

0 

1 

6 

2 

1 

1 

12 

1973 

0 

3 

4 

1 

3 

1 

0 

12 

1974 

1 

3 

3 

6 

2 

2 

0 

17 

1975 

0 

2 

4 

5 

3 

1 

1 

16 

1976 

0 

2 

4 

4 

3 

1 

0 

14 

1977 

1 

1 

1 

1 

3 

1 

0 

8 

Total 

5 

20 

41 

49 

35 

20 

4 

174 

Average 

0.4 

1.7 

3.4 

4.1 

2.9 

1.7 

0.3 

14.5 

*Cyclones 

are 

ascri bed 

to  the 

month 

in  which 

they  began. 

Table  3 —Number  of  eastern  Pacific  tropical  storms  reaching  hurricane 

intensity  by  months  and  year  * 


Year 

May 

June 

July 

August 

September 

October 

November 

Tota; 

1966 

0 

1 

0 

4 

2 

0 

0 

7 

1967 

0 

1 

0 

2 

1 

2 

0 

6 

1968 

0 

0 

0 

3 

2 

1 

0 

6 

1969 

0 

0 

1 

1 

1 

1 

0 

4 

1970 

1 

0 

1 

1 

0 

1 

0 

4 

1971 

1 

1 

5 

2 

2 

1 

0 

12 

1972 

1 

0 

0 

6 

1 

0 

0 

8 

1973 

0 

1 

3 

0 

2 

1 

0 

7 

1974 

0 

2 

2 

4 

2 

1 

0 

11 

1975 

0 

1 

2 

3 

1 

1 

0 

8 

1976 

0 

2 

1 

2 

3 

0 

0 

8 

1977 

0 

0 

1 

1 

1 

1 

0 

4 

Total 

3 

9 

16 

29 

18 

10 

0 

85 

Average  0.3 

0.8 

1.3 

2.4 

1.5 

0.8 

0 

7.1 

"Cyclones  are  ascribed  to  the  month  in  which  they  began. 
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EASTERN  NORTH  PACIFIC  TROPICAL 
STORMS  AND  HURRICANES. 
MAY  -  OCTOBER  1977 


INTENSITY 

NAME 

DATE 

1 

TROPICAL  srroRM 

AVA 

MAY  25-30 

2 

TROPICAL  STORM 

BERNICE 

XINE  25-  28 

3 

HURRICANE 

CLAUDIA 

JULY  3-7 

4 

HURRICANE 

DOREEN 

AUG  13-  18 

5 

TROPICAL  STORM 

EMILY 

SEPT  13-14 

6 

HURRICANE 

FLORENCE 

SEPT  20-24 

7 

TROPICAL  STORM 

GLENDA 

SEPT  23-27 

8 

HURRICANE 

HEATHER 

OCT  4-7 

LEGEND 

o  1200  GMT  UDCATION  AND  DATE 
•     0000  GMT  LOCATION 

TROPICAL  DEPRESSION  STAGE 

 TROPICAL  STORM  STAGE 

  HURRICANE  STAGE 

xxxx  DISSIPATING  STAGE 


I 


Tracks  of  eastern  North  Pacific  tropical  storms  and  hurricanes,  1977. 

Table  4.  Eastern  North  Pacific  tropical  cyclones,  1977  (all  date/times  GMT,  latitudes  north,  longitudes  west). 


Cyclone 


Lifespan 


Depression  Storm 


Storm 


Depression 


Final 
Position 


Highest 
From 


Sustained  Wind 
To  Kt 


Tropical  storm 
Ave 

25  May- 

30  May 

251500 
11.6-lOV.O 

261200 
11.5-109.6 

291800 
IP. 0-110.0 

301200 
IC.  0-110. 2 

281200 
17.8-110.7 

281800 
17.9-110.3 

55 

Tropical  cyclone 
Two 

30  r-ay- 

1  Jun. 

301800 
12.1-87.8 

010000 
13.2-89.0 

311200 
13.2-89.0 

010000 
13.2-89.0 

30 

Tropical  cyclone 
Three 

9  Jun.- 

11  Jun. 

091800 
13.2-92.5 

110000 
14.8-95.2 

100000 
14.0-93.0 

100600 
14.5-93.7 

30 

Tropical  storm 
Bemi  ce 

25  Jun. 

-26  Jun. 

251500 
13.0-109.0 

261200 
15.0-114.0 

280000 
19.6-121.4 

280600 
20.1-123.4 

261800 
15.6-115.9 

270600 
17.1-117.7 

40 

Hurricane 
Claudia 

3  Jul.- 

7  Jul. 

030000 
14.5-110.9 

030600 
14.8-111.7 

040345 
15.2-114.4 

050000 
15.5-117.0 

070000 
16.0-127.1 

071200 
16.2-130.0 

O406CO 
15.2-114.7 

041800 
15.4-116.1 

80 

Tropical  cyclone 
Six 

8  Jul.- 

9  Jul. 

080000 
13.6-117.0 

090600 
16.3-123.0 

080600 
14.2-118.2 

090600 
16.3-123.0 

30 

Tropical  cyclone 
Sev«n 

9  Jul.- 

10  Jul. 

090000 
13.4-105.2 

100000 

13.0-106.6 

090000 
13.4-105.2 

100000 
13.0-106.6 

30 

Tropical  cyclone 
Eight 

25  Jul. 

-25  Jul. 

250000 
11.8-135.0 

251200 
11.8-136.5 

250000 
11.8-135.0 

251200 
11.8-136.5 

25 

Tropical  cyclone 
Nine 

1  Aug.- 

2  Aug. 

011600 
15.4-127.1 

021200 
14.8-131.2 

020600 
15.8-130.1 

021200 
14.8-131.2 

30 

Hurricane 
Doreen 

13  Aug. 

-18  Aug. 

130000 
17.6-106.5 

131800 
18.8-107.7 

U1800 
20.3-109.3 

160600 
26.4-113.2 

170600 
30.7-117.0 

180000 
33.0-118.6 

141800 
20.3-109.3 

I6O6OO 
26.4-113.2 

65 

Tropical  cyclone 
Eleven 

3  Sep.- 

■h  Sep. 

031200 
21.5-105.5 

041200 
21.1-111.0 

040000 
21.0-109.0 

041200 
21.1-111.0 

30 

Tropical  storm 
Emily 

13  Sep. 

-U  Sep. 

130000 
14.0-118.8 

130600 
14.9-120.0 

140600 
19.5-123.0 

130600 
14.9-120.0 

140600 
19.5-123.0 

35 

Tropical  cyclone 
Thirteen 

19  Sep. 

-23  Sep. 

191200 
17.0-109.4 

230000 
25.0-114.5 

200000 
17.6-112.4 

220000 
23.0-116.5 

30 

Hurricane 
Florence 

20  Sep 

-2U  Sep. 

201800 
13.9-124.2 

211800 
15.1-126.9 

220000  ' 
15.8-127.8 

231200 
23.2-124.8 

240000 
26.2-122.8 

240600 
27.4-122.3 

221800 
17.9-127.3 

230600 
21.2-125.7 

90 

Tropical  storm 
Glenda 

23  Sep 

-27  Sep. 

232100 
10.7-106.5 

250000 
15.5-109.2 

270600 
27.8-115.2 

232100 
10.7-106.5 

240600 
12.0-107.5 

60 

Hurricane 
Heather 

It  Oct.- 

■7  Oct. 

040000 
15.3-107.2 

040600 
15.8-108.2 

050600 
18.8-112.1 

O618OO 
24.8-116.8 

071200 
27.9-116.4 

071200 
27.9-116.4 

051200 
20.0-113.2 

060000 
20.9-114.3 

75 

Tropical  cyclone 
Seventeen 

22  Oct 

-23  Oct. 

220500 
14.0-115.0 

230600 
U. 0-116. 2 

220500 
14.0-115.0 

221800 
14.6-115.6 

30 
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TYPHOONS  OF  THE  WESTERN  NORTH  PACIFIC,  1977 


Extracted  from  Annual  Typhoon  Report,   1977,  U.S. 
Fleet  Weather  Central,  Joint  Typhoon  Warning  Center, 
Guam,  Mariana  Islands 


The  western  North  Pacific  experienced  the  smallest 
number  of  typhoons  since  the  formation  of  the  Joint 
Typhoon  Warning  Center  (JTWC)  in  1959  during  1977. 
Of  the  21  numbered  tropical  cyclones  occurring 
during  1977  (table  2),  only  11  developed  to  mature 
typhoons,  8  peaked  out  as  tropical  storms,  and  2 
did  not  develop  beyond  depression  stages.  Tables  3 
and  4  show  that  both  the  number  of  tropical  storms 
and  typhoons  were  well  below  the  quantity  normally 
observed.  During  the  season  only  Babe  reached  the 
130-kn  intensity  necessary  to  be  classified  as  a 
super typhoon .  January  through  June  were  completely 
void  of  typhoons  and  had  only  two  tropical  storms, 
Patsy  in  March  and  Ruth  in  June.  This  early  season 
lull  in  activity  was  similar  to  that  observed 
during  1973  and  1975.  Tropical  cyclone  occurrences 
were  near  normal  during  July,  but  fell  to  a  record 
low  for  August,  when  no  typhoons  and  only  a  single 
tropical  storm  were  observed.  During  late  July  the 
southwest  monsoon  of  India  and  Southeast  Asia 
became     very     deep     and     intense .  It  extended 

anomalously  into  the  western  North  Pacific  and 
persisted  for  weeks.  The  monsoon  trough  was 
oriented  in  an  east-northeast  to  west-southwest 
direction  from  Hainan  Island  to  the  Bonin  Islands. 
Several  cyclonic  eddies  formed  within  the  trough  as 
monsoon  depression;  i.e.,  systems  characterized  by 
broad  surface  circulation  centers,  highly 
asymmetric  wind  fields,  surface  winds  less  than  34 
kn,  greatest  intensity  at  5,000  to  10,000  ft  (1,470 
to  2,940  m)  ,  and  strong  vertical  shear. 

Upon  relaxation  of  the  deep,  southwest  monsoon 
flow,  tropical  storm  Wanda  developed,  but  did  not 
exceed  45-kn  intensity  in  the  environment  of  strong 
vertical  shear.  As  Wanda  moved  east  of  Japan,  she 
caused  the  monsoonal  flow  over  the  western  Pacific 
to  move  toward  the  north,  rather  than  toward  the 
climatologically  favored  regions  where  tropical 
cyclones  normally  develop.  This  northward  flow 
toward  low  pressure  continued  as  several 
extratropical  systems  developed  near  the  sea  of 
Japan,  south  of  the  normal  regions  for 
extratropical  cyclogenesis  in  August.  About  the 
middle  of  August,  the  deep,  southwest  monsoon  flow 
again  intensified,  and  again  several  monsoon 
depressions  formed.  When  the  monsoon  finally 
weakened,  tropical  storm  Amy  developed,  but  barely 
to  40  kn.  Amy  again  drew  the  western  Pacific 
region  of  low  pressure  far  north  of  its  normal 
position,  preventing  establishment  of  a  significant 
near-equatorial  trough  (NET).  In  fact,  during  much 
of  August,  pressures  were  much  above  normal  in  the 
Tropics,  and  easterly  winds  dominated  the 
equatorial  regions,  helping  to  prevent 
cyclogenesis.  By  early  September  pressures  had 
fallen  in  the  Tropics,  flow  was  back  to  normal,  and 
supertyphoon  Babe  developed  in  the  NET,  south  of 
Guam.  The  remainder  of  the  1977  season  for  both 
tropical  storms  and  typhoons  was  near  normal . 


Only  12  multiple-storm  days  occurred  in  1977. 
This  was  the  lowest  number  of  multiple-storm  days 
observed  since  JTWC  began  keeping  records  in  1959. 
Like  1970  and  1975  ,  there  were  no  days  in  1977  in 
which  three  or  more  western  North  Pacific  tropical 
cyclones  occurred  simultaneously. 

The  1977  tropical-cyclone  season  was  characterized 
by  an  abundance  of  poorly  defined  cyclones  of 
relatively  small  radial  extent  of  which  many 
exhibited  numerous  erratic  movements.  The  weaker 
cyclones  were  often  inhibited  from  development  by 
an  unusually  large  and  intense  subtropical  ridge 
and  shear  of  the  horizontal  winds  with  height.  In 
contrast,  periods  of  weak  steering  currents 
resulted  in  five  storms  executing  one  or  more 
loops  each.  Overall  losses  of  life  and  property 
were  thankfully  small.  Taiwan,  however,  survived 
a  3-mo  drought,  then  experienced  two  of  the  worst 
typhoons  in  80  yr ,  Vera  and  Thelma. 

The  cyclone  tracks  shown  in  figures  9  to  12  are 
based  on  poststorm  analysis.  Dates  include  the 
period  from  when  the  storm  was  detected  until  it 
dissipated  or  became  extratropical.  Maximum  winds 
are  overwater  estimates  of  sustained  windspeeds 
for  a  1-min  averaging  period.  Individual  typhoons 
are  described  in  the  following  narratives.  Times 
are  GMT  unless  otherwise  indicated. 

SARAH 

The  first  typhoon  of  the  1977  season  did  not  occur 
until  mid-July.  Meteorological  satellite  data  on 
the  morning  of  July  13  showed  an  area  of 
convection  some  225  mi  east  of  Koror  in  the  Palau 
Islands.  This  tropical  disturbance  meandered  on  a 
10-kn  westward  track  and  crossed  Koror  at  1200  on 
the  14th.  On  the  15th  the  system  exhibited 
increased  organization  and  a  formation  alert  was 
issued.  The       disturbance       took       a  more 

climatological ,  west-northwestward  track  and 
showed  evidence  of  possessing  multiple  circulation 
centers . 

Satellite'  data  on  the  16th  hinted  that  the 
westernmost  circulation  center  was  becoming  the 
dominant  one.  Reconnaissance  aircraft  refuted 
this,  however,  and  fixed  the  primary  center 
approximately  200  mi  east  of  the  satellite 
positions.  At  0943  aircraft  observed  38-kn  winds 
at  700  mb  and  estimated  surface  winds  at  25  kn . 
Satellite  data  1  hr  later  showed  that  convection 
in  the  area  had,  in  fact,  consolidated  around  the 
aircraft-fixed  circulation  center. 

By  evening  on  the  16th  satellite  data  illustrated 
increased  organization,  and  at  1800  the  depression 
was  upgraded  to  tropical  storm  Sarah  30  mi  east  of 
the  Philippine    island   of   Samar .      During   the  next 
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24  hr  Sarah,  possessing  40-kn  winds,  moved  toward 
Manila  at  13  kn  on  a  west-northwest  to  northwest 
heading.  At  2355  on  the  17th  Clark  Air  Base 
observed  a  minimum  sea-level  pressure  of  997.3  mb 
and  12-kn  northwesterly  winds.  Within  2  hr  winds 
at  the  Air  Base  had  become  southerly.  Synoptic 
reports  were  of  great  value  during  this  period. 
The  mountainous  terrain  prevented  aircraft 
reconnaissance  of  the  low-level  circulation  center, 
while  frictional  effects  weakened  and  disorganized 
Sarah,  making  satellite  positioning  very  difficult. 

From  the  evening  of  the  16th  until  the  morning  of 
the  20th  upper  level  patterns  in  Sarah's 
environment  were  favorable  for  enhancement  of  her 
upper  level  outflow,  which  would  normally  result  in 
intensification.  The  tropical  upper  troposheric 
trough  was  oriented  east-west  and  to  the  north  and 
was  enhancing  outflow  in  the  north  semicircle. 
Strong  divergent  winds  south  of  the  tropical  storm 
increased  outflow  to  the  south.  However,  while 
overland,  Sarah  could  not  intensify  since  the  latent 
and  sensible  heat  required  to  maintain  sufficient 
thermal  and  related  pressure  gradients  were  not 
available.  The  tropical  storm  entered  the  South 
China  Sea  on  the  afternoon  of  the  18th  and 
immediately  began  to  intensify. 

On  the  19th  a  midtroposher ic  low  over  south-central 
China  deepened  and  weakened  the  subtropical  ridge 
north  of  Sarah.  She  responded  and  turned  to  the 
northwest  toward  Hainan  Island,  still 
intensifying.  Sarah  was  upgraded  to  a  typhoon  at 
1800  and  reached  maximum  intensity  of  75  kn  6  hr 
later.  At  2100  Hsi-Sha-Tao  reported  sustained 
winds  (10-min  average)  of  60  kn  from  the 
west-southwest  and  a  sea-level  pressure  of  977.5 
mb  . 

Sarah  went  ashore  on  Hainan  Island  on  the  evening 
of  the  20th.  Her  intensity  was  estimated  to  be  70 
kn .  Meanwhile,  the  midlevel  low  over  China  had 
receded  toward  the  north,  and  the  subtropical  ridge 
began  to  build  westward,  north  of  Sarah.  During 
the  next  6  hr  the  typhoon  slowed  to  8  kn  and  took  a 
westward  course,  passing  north  of  the  central 
mountain  range  of  Hainan.  At  1800  Tan-Hsien 
(19.5°N,  109. 6°E)  was  near  the  center  and  reported 
15-kn  winds  from  the  east-northeast  and  a  sea-level 
pressure  of  969.5  mb . 

Typhoon  Sarah  entered  the  Gulf  of  Tonkin  on  the 
21st  with  an  estimated  65-kn  intensity.  She 
accelerated  to  15  kn  and  went  ashore  near  Haiphong. 
The  final  warning  on  Sarah  was  issued  at  1200  on 
the  21st  as  she  was  dissipating  over  the  Red  River 
Valley  ,  northwest  of  Hanoi.  Very  little  damage 
occurred  during  Sarah's  existence.  Only  Hanoi 
radio  reported  cases  of  destruction  with  no 
casualties . 

THELMA 

Thelma,  the  second  typhoon  of  the  1977  season, 
wrought  more  destruction  on  Taiwan  than  any  event 
since  World  War  II.  While  typhoon  Sarah  was  still 
crossing    the    South    China    Sea,    Thelma   was  detected 


by  satellite  on  July  20  as  a  tropical  disturbance 
in  the  central  Philippine  Sea.  The  disturbance 
continued  to  organize  during  the  next  24  hr ,  and 
the  first  warning  was  issued  on  the  21st  at  0000. 

Reconnaissance  aircraft  at  0918  on  the  21st  found 
flight-level  winds  of  55  kn ,  central  pressure  of 
993  mb ,  and  surface  winds  estimated  at  50  kn . 
Based  on  aircraft  data  and  corroborating  satellite 
data  the  tropical  depression  was  upgraded  to 
tropical     storm     Thelma     at     1200.  During  the 

following  30  hr ,  Thelma  continued  to  intensify  at 
a  rate  of  5  kn  per  6  hr .  At  2050  on  the  22nd, 
aircraft  fixed  the  tropical  storm  255  mi  northeast 
of  Manila  and  observed  60-kn  winds  at  its  700-mb 
flight  level.  The  aircraft  further  indicated  that 
the  central  pressure  had  fallen  to  965  mb .  As  a 
result  of  those  observations,  the  system  was 
upgraded  to  typhoon  Thelma  at  0000  on  the  23d. 

The  trigger  for  Thelma' s  intensification  was 
nearly  identical  to  that  of  Sarah's  a  week  earlier. 
Highly  efficient  outflow  channels  were  provided 
Thelma  by  intense  cyclonic  cells  in  the  upper  air 
to  the  north  and  by  strongly  divergent  upper  level 
northeasterlies  over  Indonesia  and  the  South  China 
Sea  to  the  south . 

Thelma  continued  to  move  northwestward  at  9  kn 
toward  the  southern  periphery  of  the 
midropospher ic  subtropical  ridge.  On  the  23d  the 
storm  entered  the  Bashi  Channel  ,  passing  10  mi 
northeast  of  Escarpada  Point  on  northeastern 
Luzon.  At  this  time  the  KAKUHO  MARU  reported 
80-kn  winds  and  20-ft  seas  just  northwest  of  the 
center.  On  the  24th  reconnaissance  aircraft 
positioned  Thelma  145  mi  south-southwest  of 
Kao-hsiung,  which  indicated  that  the  storm  was 
beginning  to  move  northward.  At  this  time  the 
typhoon  attained  its  maximum  intensity  of  85  kn 
with  a  minimum  pressure  of  957  mb  and  slowed  to  6 
kn.  At  1800  the  PRESIDENT  MCKINLEY  reported  45-kn 
winds  and  20-ft  seas  while  some  70  mi  northeast  of 
the  eye  . 

On  the  25th  radar  data  showed  that  Thelma  had 
turned  to  the  north-northeast  and  had  accelerated 
to  10  kn .  During  the  early  afternoon  of  the  25th 
Thelma  crashed  into  Kao-hsiung  harbor.  The 
Chinese  Weather  Central  reported  the  Kao-hsiung 
observed  86-kn  peak  winds  accompanied  by  a  991.5 
mb  pressure  minimum  at  0939  local  time. 
Satellite,  aircraft,  radar,  and  synoptic  data  all 
indicated  that  the  typhoon  was  small,  but  very 
intense.  Most  damage  was  confined  to  the  direct 
path  of  typhoon  Thelma  as  the  central  mountain 
range  of  Taiwan  drastically  weakened  the 
peripheral  winds  east  of  the  typhoon's  track. 
After  moving  across  southwestern  Taiwan,  Thelma 
began  to  weak  and  moved  on  a  track  slightly  west 
of  north.  On  the  evening  of  the  25th,  she  entered 
the  Taiwan  Straits,  and  on  the  following  morning 
Thelma  went  ashore  on  mainland  China,  30  mi  north 
of  Fu-Chou  with  50-kn  winds. 

During  her  rampage  over  Taiwan,  I'helma  claimed 
more      than      30      lives,      injured      thousands,  and 
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rendered  an  estimated  5,000  homeless.  The  typhoon 
ripped  down  53  steel  towers  supporting  high-tension 
powerlines.  The  loss  of  power  closed  more  than 
half  of  the  island's  45,000  factories.  Taiwan's 
largest  harbor  at  Kao-hsiung  was  virtually 
destroyed.  All  eight  giant  cranes  used  to  load  and 
unload  cargo  were  badly  damaged  or  destroyed.  At 
least  17  ships  capsized  in  the  harbor.  In  her  few 
short  hours  over  southern  Taiwan,  Thelma  left 
destruction  amounting  to  several  millions  of 
dollars.  According  to  the  Central  Weather  Bureau 
of  Taiwan,  typhoon  Thelma  was  the  most  destructive 
tropical  cyclone  to  hit  Taiwan  in  more  than  80  yr . 

VERA 

A  tropical  disturbance  north  of  the 
climatologically  favored  area  was  first  evident  on 
satellite  imagery  and  JTWC's  synoptic  gradient 
level  analysis  at  0000  on  July  26  with  a  cyclonic 
surface  circulation  center  near  25.5°N,  133. 6°E. 
Exhibiting  westward  movement  over  the  next  24-hr 
period,  the  disturbance  gained  organization  and 
potential  for  significant  development.  By  1800  on 
the  27th  the  surface  circulation  reflected  30-kn 
winds  at  the  surface,  and  JTWC's  initial  warning  on 
the  system  as  a  tropical  depression  was  issued  at 
0000  on  the  28th.  Subsequent  poststorm  analysis 
revealed  that  the  depression  had  reached  minimum 
tropical  storm  intensity  (35  kn)  by  initial  warning 
time  . 

Beginning  as  far  back  as  the  22d,  a  low  cell 
imbedded  in  a  tropical  upper  tropospheric  trough 
had  formed  to  the  northeast  of  the  initial  warning 
position.  This  cell  tracked  west-southwest  and  was 
centered  near  30.5°N,  131°E,  at  0000  on  the  26th. 
The  trough  was  now  nearly  east-west  oriented, 
continued  to  dig  toward  the  west  and  at  the  same 
time  an  upper  level  anticyclone  over  Korea  and 
Japan  built  eastward.  The  200-mb  winds  at  stations 
along  the  east  coast  of  Japan  reflected  60  to  75  kn 
out  of  the  north-northeast.  By  1200  on  the  27th 
the  cell  was  centered  near27.8°N,  133. 5°E,  with  strong 
diffluence  southeast  of  the  cell  over  the  surface. 
The  vertical  coupling  had  thus  been  effected,  and 
the  necessary  condition  for  tropical-cyclone  de- 
velopment fulfilled. 

At  0000  on  the  28th  the  depression  was  upgraded  to 
tropical  storm  Vera.  A  generally  westward  track 
(260°)  at  3  kn  was  observed.  Steering  at  this 
point  seemed  to  be  governed  by  the  easterly  flow  on 
the  southern  periphery  of  the  major  anticyclone 
over  Korea  and  Japan.  By  1200  on  the  29th  the 
anticyclone  began  to  build  toward  the  southwest  in 
advance  of  Vera.  As  she  proceeded  southwestward , 
Vera  continued  to  intensify  attaining  65  kn  by  1200 
on  the  29th.  By  1800  Vera  had  intensified  to  90  kn 
proceeding  to  the  southwest  at  9  kn .  After  1800  a 
marked  decrease  in  forward  speed  was  noted  (from  9 
to  4  kn)  as  the  northeasterly  steering  at  upper 
levels  appeared  to  relax.  Simultaneously,  an 
increase  in  intensity  occurred  .  By  0600  on  the 
30th  Vera's  winds  were  100  kn ,  and  satellite 
imagery  revealed  a  well-defined  eye,  while 


reconnaissance  aircraft  reported  100  kn  at  the 
700-mb  flight  level.  By  1200  satellite  data 
showed  improved  outflow  channels  aloft  to  the  west 
and  north,  and  fix  positions  supported  a  more 
west-northwestward  track. 

Upon  making  her  turn  to  the  west-northwest,  it 
became  evident  that  Vera  would  likely  pass 
directly  over  Iriomote-Jima  and  just  to  the  south 
of  Ishigaki-Jima .  Maximum  winds  were  from  the 
southeast  at  103  kn  at  2200.  Minimum  pressure  was 
935.6  mb  at  2100.  As  Vera  passed  south  of 
Ishigaki-Jima,  her  speed  had  increased  to  10  kn . 
Postanalysis  revealed  that  Vera  attained  her 
maximum  intensity  of  110  kn  at  0000  on  the  31st 
and  decreased  in  intensity  slowly  thereafter  as 
she  approached  Taiwan  at  a  speed  of  11  kn . 

Landfall  occurred  on  the  island  of  Taiwan  at  the 
mouth  of  the  Chi-Lung  Ho  River  basin.  Vera 
followed  the  river  basin  to  the  west-southwest 
toward  Taipei.  Keelung  recorded  a  minimum  low 
pressure  of  939.9  mb  at  0930  on  the  31st  and  a 
total  rainfall  of  7.95  in.  Maximum  winds  recorded 
at  the  Weather  Bureau  office  in  downtown  Keelung 
were  66.6  kn  with  gusts  to  113  kn  at  1030.  In 
Taipei  a  minimum  pressure  of  951.5  mb  was  recorded 
at  1028  on  the  31st  with  total  rainfall  of  8  in. 
Taipei  International  Airport  reported  maximum  wind 
of  64  kn  with  gusts  to  96  kn .  Both  Keelung  and 
Taipei  established  new  records  in  observed  maximum 
wind  reports  with  Vera's  passage.  After  passing 
over  the  northeastern  part  of  Taipei  City,  Vera 
continued  on  a  nearly  westward  track  and  emerged 
in  the  Taiwan  Straits  just  north  of  Hsin  Chue  at 
1500  on  the  31st.  Vera  continued  on  a  westward 
track  and  made  landfall  on  the  China  mainland  near 
Ch'uan-Chou  at  0100  on  August  1  with  an  intensity 
of  80  kn. 

Following  so  closely  after  typhoon  Thelma,  which 
had  wreaked  havoc  on  the  southern  portion  of 
Taiwan,  typhoon  Vera  left  at  least  25  dead  in  her 
wake  and  vast  amounts  of  property  and  crop  damage. 
Two  ships  sank,  10  went  aground,  3  were  washed 
away,  and  22  were  damaged.  However,  with  timely 
warnings  and  the  occurrence  of  Thelma  2  weeks 
earlier,  most  ships  diverted  and  rode  out  the 
storm  in  the  safety  of  the  open  sea. 

BABE 

No  typhoons  were  observed  during  August.  The  JTWC 
significant  Tropical  Weather  Advisory  of  August  31 
stated,  "The  probability  is  that  the  remainder  of 
1977  should  see  an  increase  in  typhoon  activity." 
The  next  day  (September  1)  the  seedling  of  the 
year's  10th  tropical  cyclone  and  the  only 
supertyphoon  was  first  observed.  Babe  was  a  very 
challening  storm  in  that  during  her  lifetime  she 
threatened  virtually  every  major  Department  of 
Defense  facility  in  the  western  North  Pacific. 

Satellite  and  synoptic  data  on  the  1st  indicated  a 
weak  surface  circulation  with  associated 
convection  near  7°N,  150°E,  and  a  Tropical  Cyclone 
Formation  Alert  was  issued.     The  first  warning  of 
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a  tropical  depression  was  issued  at  0000  on  the  2d. 
An  aircraft  fix  at  0052  estimated  maximum  surface 
winds  at  40  kn .  The  depression  was  upgraded  to 
tropical  storm  Babe  at  0600. 

Babe  slowly  intensified  as  she  moved  westward 
across  the  warm  Philippine  Sea.  She  was  being 
steered  at  this  time  by  a  well-developed 
midtropospheric  subtropical  ridge  which  extended 
from  the  dateline  into  central  China.  With  this 
westward  movement  expected  to  continue,  Babe  was 
forecast  to  cross  the  Republic  of  the  Philippines 
and  pose  a  threat  to  Subic  Bay  and  Clark  Air  Base. 
Westward  movement  continued  until  early  on  the  5th. 
Between  the  2d  and  the  4th,  Babe  had  an  average 
speed  of  14  kn .  By  the  4th  at  1200  the  speed  had 
dropped  to  8  kn ,  further  dropping  5  kn  in  the 
following  12  hr . 

On  the  5  th  at  0000  an  upper  air  trough  in  the 
mid-latitude  westerlies  appeared  over  northeastern 
Asia.  A  weakness  in  the  subtropical  ridge  between 
the  trough  and  Babe  became  evident  and  increased 
the  probability  of  a  more  northerly  storm  track.  A 
change  in  Babe's  direction  of  movement  was  first 
noted  by  satellite  data  at  2155  on  the  5th  and 
confirmed  by  aircraft  reconnaissance  at  2243. 

Taiwan,  which  was  still  recovering  from  the  effects 
of  typhoons  Thelma  and  Vera,  was  now  threatened 
again.  Aircraft  data  between  the  5th  and  the  7th 
showed  Babe  had  undergone  rapid  deepening  with  the 
central  pressure  dropping  from  988  mb  to  907  mb ,  a 
rate  of  1.3  mb/hr.  This  rapid  deepening  was  in 
response  to  the  divergent  southwesterly  flow  ahead 
of  a  strong  upper  air  trough  now  stretching  from 
east  of  Japan  into  central  Taiwan  which  provided  a 
strong  outflow  channel  aloft.  Babe  was  upgraded  to 
a  typhoon  on  the  6th  at  0000  and  a  supertyphoon  on 
the  8th  at  0000. 

Up  until  the  8th  Babe  was  forecast  to  cross  Taiwan 
and  then  dissipate  in  mainland  China  prior  to  full 
recurvature .  On  the  7th  at  1200,  however,  another 
upper  air  trough  moved  into  northern  China.  This 
short  wave  additionally  weakened  the  midtroposher ic 
ridge     over     southeastern     China.  A     low  soon 

developed  in  this  trough  over  Korea  indicating  the 
trough  would  move  slowly  and  possibly  deepen.  This 
increased  the  probability  that  Babe  would  recurve 
much  earlier  than  expected.  This  came  to  pass  and 
as  Taiwan  was  relieved,  Okinawa  and  Japan  now  faced 
the  fury  of  Babe.  Aircraft  and  radar  data  showed 
Babe  began  recurvature  to  the  northeast  after  the 
8th  at  0600  while  weakening  at  a  rate  of  5  kn/hr. 
Conditions  of  readiness  were  set  for  southern 
Japan,  and  aircraft  evacuated  Kadena  Air  Base  for 
appropriate  "safe  havens." 

During  Babe's  north-northeastward  transit,  the 
upper  air  low  which  had  formed  over  Korea  moved 
south-southwestward  ,  deepened,  and  cutoff  from  the 
main      upper      air       trough.  Evidence       of  a 

Fujiwhara-type  effect  between  Babe's  circulation 
and  the  cutoff  low  also  appeared.  Babe  finally 
steered  around  the  northern  periphery  of  the  cutoff 
low  and  hit  the  People's  Republic  of  China  just 


just  north  of  Shanghai  on  the  Uth  at  0000  with 
surface  winds  of  65  kn . 

The  greatest  damage  from  supertyphoon  Babe 
occurred  after  she  recurved  and  headed  for  Japan. 
Newspaper  reports  described  Babe  as  "the  worst 
typhoon  to  threaten  Japan  in  18  years."  Babe 
struck  the  Japanese  island  of  Okino-Erabu  with 
winds  of  135  kn  injuring  45  people  and  destroying 
1,600  homes.  Kadena  Air  Base  recorded  maximum 
sustained  winds  of  36  kn  on  the  9th  and  a  peak 
gust  of  60  kn  at  1328.  Babe  also  disrupted 
maritime  activities  sinking  a  Panamanian  freighter 
with  16  reported  dead  or  missing  and  damaging 
approximately  100  Japanese  fishing  vessels  which 
sought  safety  in  the  East  China  Sea. 

DINAH 

Dinah,  the  fifth  typhoon  of  1977,  displayed  the 
most  unusual  behavior.  While  over  the  South  China 
Sea,  the  storm  executed  two  hairpin  turns  and  one 
loop  before  meandering  over  Southeast  Asia  during 
dissipation.  Dinah's  development,  however,  was  a 
more  normal  sequence  of  events. 

Supertyphoon  Babe's  extensive  circulation  system 
aided  the  monsoon  trough  to  move  north  of  its 
normal  location.  After  Babe  dissipated  over 
eastern  China,  the  monsoon  trough  extended  from 
Southeast  Asia  to  the  Mariana  Islands  along 
latitude     20°N.  South     of     the     trough,  deep 

southwesterly  flow  produced  local  galeforce  winds 
and  extensive  areas  of  thunder showers .  North  of 
the  trough,  steady  easterlies  prevailed.  Although 
the  opposing  currents  produced  considerable 
cyclonic  shear  and  relative  vorticity  within  the 
trough,  the  counter-productive  northeaster 1 ies  in 
the  upper  troposhere  produced  enough  vertical 
shear  to  prevent  significant  tropical-cyclone 
development.  Meteor logical  satellite  data  during 
the  second  week  of  September  showed  several 
loosely  organized  areas  of  convection  within  the 
monsoon  trough.  On  the  12th  synoptic  data  located 
a  low-level  circulation  center  400  mi  to  the  north 
of  Guam.  Maximum  intensity  near  the  center  was 
estimated  to  be  20  kn ,  while  local  gale-force 
winds  continued  within  the  southwest  monsoon 
current  to  the  southern  and  eastern  periphery  of 
the  monsoon  trough. 

The  circulation  center  initially  moved 
northwestward  at  an  average  speed  of  16  kn. 
Satellite  data  soon  identified  a  distinct  vortex 
which  separated  from  the  areas  of  southwest 
monsoon  cloudiness.  The  disturbance  now  moved 
westward  as  it  entered  the  steering  influence  of 
an  anticyclone  over  the  East  China  Sea.  Satellite 
pictures  showed  larger  and  better  developed 
banding  features.  Corresponding  surface  reports 
also     indicated     intensification.  Postanalysis , 

however,  found  that  the  disturbance  had  achieved 
tropical  depression  intensity  by  1800  on  the  13th 
and  tropical-storm  stage  by  0000  on  the  14th. 
Because  of  favorable  conditions  present  during 
this  time,  another  disturbance  about  300  mi  north 
of  Guam  developed  into  tropical  storm  Emma. 
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On  becoming  tropical  storm  Dinah,  the  pressure 
gradient  between  the  storm  and  the  subtropical 
ridge  increased.  The  associated  easterly  steering 
currents  corresponding  increased  and  accelerated 
Dinah  to  a  maximum  speed  of  19  kn .  An 
intensifying,  midtropospher ic  high  over  eastern 
China  was  now  the  primary  source  of  these 
easterlies.  As  this  high-pressure  cell  continued 
to  build,  Dinah  moved  southwestward  toward  the 
Republic  of  the  Philippines.  Her  forward  speed 
decreased  as  the  gradient  slackened.  Steady 
intensification  continued  as  upper  level  outflow 
was  well  established  in  all  quadrants.  This  trend 
persisted  until  Dinah  reached  minimum  typhoon 
strength  at  0600  on  the  15th  just  100  mi  off 
northern  Luzon.  With  a  maximum  intensity  of  55  kn 
the  storm  entered  Luzon  35  mi  south  of  Escarpada 
Point  at  1500.  That  evening  Dinah  passed  near 
Tuguegarao  ,  a  station  in  northeastern  Luzon,  which 
experienced  96-kn  peak  winds  and  a  mean  sea-level 
pressure  of  977  mb . 

After  7  hr  over  land ,  Dinah  entered  the  South  China 
Sea  and  weakened  to  40  kn ,  but  reintensif  ied  to  50 
kn  during  the  next  14  hr .  Headed 
west-southwestward ,  Dinah  entered  an  area  of  weaker 
steering  currents.  The  dominating  anticyclone  over 
China  was  beginning  to  weaken  and  midlatitude 
westerlies  began  extending  southward.  By  the  17th 
the  continued  weakening  of  steering  currents  caused 
the  storm  to  slow. 

For  the  next  4  days  Dinah  exhibited  unusual 
behavior.  The  weakening  subtropical  ridge  over 
China  broke  down  into  a  series  of  smaller  high 
cells,  while  the  southwest  monsoon  deepened. 
Caught  between  these  oscillating  and  opposing 
steering  sources,  Dinah  abruptly  turned 
northeastward  and  then  executed  a  loop  during  the 
17th.  As  the  southwest  monsoon  strengthened  and 
became  the  dominant  steering  flow,  the  storm  was 
directed  northeastward  toward  Taiwan. 

Intensification  resumed  as  a  result  of  the  enhanced 
monsoon.  The  weakening  subtropical  ridge  and 
increasing  outflow  aloft  also  contributed  to 
Dinah's  growth.  By  1800  on  the  18th  typhoon 
strength  was  achieved  again.  By  the  19th  an 
advancing  midlatitude  trough  over  China  aided  in 
steering  Dinah  eastward.  Sustained  winds  of  65  kn 
persisted  as  satellite  imagery  revealed  an  eye.  At 
0000  on  the  20th,  Dinah  reached  a  short-lived 
maximum  intensity  of  75  kn .  Ever  since  Dinah's 
origin,  the  southwest  monsoon  was  the  major  feeding 
current.  This  flow  was  now  being  diverted  into  the 
beginnings  of  tropical  storm  Freda  in  the 
Philippine  Sea  and  Dinah  began  to  weaken. 

As  a  midlatitude  trough  advanced  over  China,  a 
large  high-pressure  area  built  behind  it.  In 
response,  Dinah  slowed,  turned  westward,  then 
southwestward  under  the  influence  of  the 
intensifying  high  over  China.  Dinah  was  the  first 
storm  to  be  directly  affected  by  an  early  autumn 
surge  in  the  northeast  monsoon.  Northeaster  1 ies 
from  the  strong  high  over  China  controlled  Dinah's 
movement   for  the  next  2  days . 


Diminishing,  moist  southwesterlies  and  increasing, 
dry  northeasterlies  steadily  weakened  the  storm. 
Dinah  accelerated  southwestward  and  reached  south 
Vietnam  as  a  weak  tropical  depression. 

After  landfall,  Dinah,  in  its  dissipating  stage, 
persisted  for  4  days.  Tropical  storm  Freda  and 
the  weakening  of  the  northeast  monsoon  were  the 
controlling  agents  in  the  last  days  of  Dinah's 
unusual  track.  After  crossing  the  South  China 
Sea,  Freda  entered  southern  China  drawing  the 
southwest  monsoon  northward.  Once  again  embedded 
in  a  southwest  steering  current,  Dinah  journeyed 
northward  through  Cambodia,  northeastward  over  the 
Gulf  of  Tonkin,  then  northward  into  southern  China 
and  finally  dissipated. 

Dinah's  sweep  across  northern  Luzon  caused  loss  of 
lives  and  property.  Floods  and  landslides  caused 
15  deaths  and  11  missing. 

GILDA 

On  October  1  a  large  area  of  heavy  convection  300 
mi  in  diameter  was  detected  approximately  325  mi 
north  of  Ponape .  Synoptic  data  indicated  a  weak 
surface  circulation  in  the  vicinity.  The  system 
was  moving  northward  toward  a  weakness  in  the 
midtropospher ic  subtropical  ridge.  Aircraft 
reconnaissance  on  the  3d  reported  38-kn  winds  at 
the  1,500-ft  flight  level.  Based  on  this  data  and 
the  assessed  good  potential  for  further 
intensification,  the  first  warning  was  issued  at 
0000  on  the  3d. 

For  the  next  18  hr  the  tropical  depression  moved 
erratically  toward  the  north.  The  midtropospher ic 
subtropical  ridge  to  the  northeast  began  to  build 
to  the  west.  Divergent  southwesterlies  aloft,  on 
the  southeast  periphery  of  the  upper  level 
cyclonic  cell,  enhanced  the  outflow,  and  by  1800 
on  the  3d  the  system  had  reached  tropical-storm 
intensity  . 

Tropical  storm  Gilda  continued  to  intensify  on  the 
4th  as  she  accelerated  to  12  kn  on  a  northwestward 
track.  Reconnaissance      aircraft     on     the  5th 

indicated  80-kn  winds  at  the  700-mb  flight  level 
and  observed  that  the  central  pressure  had  fallen 
to  974  mb ,  a  15-mb  drop  in  11.5  hr .  Gilda  was 
upgraded  to  a  typhoon  at  0600. 

A  midtropospheric ,  short-wave  trough  had  moved 
eastward  from  eastern  China  toward  Japan  and  began 
to  deepen.  By  the  5th  this  trough  had  moved  east 
of  northern  Japan  and  had  dug  sufficiently 
equatorward  to  sever  the  subtropical  ridge  north 
of  Gilda.  By  the  6th  the  typhoon  had  acquired  a 
north-northwestward  track  toward  the  weakness  in 
the  ridge.  Aircraft  reconnaissance  showed  that 
the  central  pressure  had  risen  to  986  mb ; 
consequently,  Gilda  was  downgraded  to  a  tropical 
storm.  This  weakening,  however,  was  short-lived; 
24  hr  later  she  again  attained  typhoon  intensity. 
On  the  7th  Gilda  passed  through  the  weakness  in 
the  subtropical  ridge  and  shortly  thereafter  began 
recurving  toward  the  north-northeast.     As  is 
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frequently  observed  with  October  tropical  cyclones, 
typhoon  Gilda  continued  to  intensify  after 
recurvature .  She  attained  peak  intensity  of  70  kn 
on  the  8th  when  aircraft  reported  a  minimum 
sea-level  pressure  of  968  mb . 

By  nighttime  on  the  8th,  Gilda  had  again  weakened 
to  tropical-storm  strength.  During  the  next  36 
hr  the  storm  accelerated  rapidly  toward  the 
east-northeast.  On  the  morning  of  the  10th,  Gilda 
became  extratropical ,  moving  toward  the 
east-northeast  at  more  than  30  kn . 

During  her  8-day  span,  the  closest  point  of 
approach  to  land  was  220  mi  southwest  of  Marcus 
Island  on  the  evening  of  October  5.  The  ocean 
ships  stayed  well  away  from  Gilda 's  strong  winds. 
As  a  reult,  Gilda  claimed  no  loss  of  life  or  damage 
to  property. 

IVY 

Ivy,  the  seventh  typhoon  of  1977,  originated  from 
an  easterly  wave .  She  was  first  detected  by 
synoptic  data  moving  westward  over  the  Marshall 
Islands  on  October  14.  Within  24  hr  the  storm 
entered  an  area  of  increased  low-level  convergence 
associated  with  the  near  equatorial  trough  (NET), 
intensified,  and  developed  a  surface  circulation. 
Ivy's  development  was  also  aided  by  the  movement  of 
tropical  storm  Harriet,  which  was  also  embedded  in 
the  NET.  Harriet  moved  northward  through  the 
Philippine  Sea  displacing  the  NET  northward.  This 
northward  shift  allowed  for  an  increase  in 
favorable  conditions  for  intensification.  By  the 
19th  the  developing  cyclone  (Ivy)  was  receiving 
most  of  the  low-level,  southwesterly  flow  that  was 
previously  supplied  to  the  now  weakening  Harriet. 
The  next  day  satellite  data  indicated  that  the 
disturbance's  convective  activity  and  organization 
had  increased,  while  surface  reports  indicated  that 
the  central  pressures  were  steadily  falling. 

Upper  tropospheric  synoptic  data  on  the  morning  of 
the  21st  indicated  that  the  outflow  pattern  above 
the  alert  area  was  continuing  to  strengthen. 
Aerial  reconnaissance  detected  an  organized  surface 
cyclonic  circulation  with  a  996-mb  central 
pressure  .  Reconnaissance  data  further  indicated 
that  the  disturbance  was  moving  northward  just  east 
of  the  Mariana  Islands. 

On  the  morning  of  the  20th  the  depression  began 
moving  through  a  break  in  the  subtropical  ridge 
previously  opened  by  Harriet.  This  was  also  an 
area  of  weak  and  variable  steering  currents.  From 
the  21st  to  the  evening  of  the  22d  there  was  a  lack 
of  any  definitive,  middle-tropospher ic  steering 
flow  which  resulted  in  erratic  movement  of  the 
storm.  For  36  hr  Ivy  meandered  and  then  looped 
before  heading  northeastward  as  a  tropical  storm. 
Aircraft  reconnaissance  on  the  ■21st  observed 
maximum  flight-level  700-mb  winds  of  38  kn 
associated  with  the  storm. 

From  the  evening  of  the  22d  the  storm  began  to 
accelerate  and  move  northeastward   in  response  to  an 


eastward-moving,  short-wave  trough  in  the 
midlatitude  westerlies.  This  created  an  upper  air 
regime  which  was  favorable  for  further 
intensification.  On  the  morning  of  the  24th  Ivy 
reached  typhoon  intensity.  Reconnaissance 
aircraft  recorded  a  central  pressure  of  957  mb  and 
observed  sustained  700-mb  winds  of  75  kn  about  an 
eye  30  mi  in  diameter. 

Ivy  continued  moving  northeastward  and  passed  20 
mi  northwest  of  Marcus  Island  on  the  24th.  Marcus 
reported  sustained  70-kn  winds  at  1800  and  111-kn 
gusts  at  2100.  As  Ivy  continued  northeastward, 
further  intensification  took  place.  A  maximum 
strength  of  90  kn  was  reached  on  the  25th.  New 
aircraft  data  reported  a  well-defined  eye  with  a 
945-mb  central  pressure.  Typhoon  Ivy  maintained 
maximum  intensity  for  12  hr .  The  continued 
northward  displacement  was  due  to  the  increasing 
influence  of  a  quasi-stationary,  upper  level  trough 
east  of  Japan.  This  also  caused  the  storm  to 
enter  a  cooler  environment  which  began  to  degrade 
Ivy  into  an  extratropical  system.  The  last 
warning  was  issued  at  1800  on  the  26th.  Ivy 
quickly  weakened  and  became  extratropical  along  a 
cold  front  . 

JEAN 

Tropical  cyclone  Jean  established  two  season 
records:  first,  as  the  shortest  lived  typhoon  of 
the  season;  and  second,  as  the  only  tropical 
cyclone  of  1977  for  which  a  formation  alert  was 
not  issued  prior  to  the  initial  warning.  Jean  was 
first  observed  as  a  weak  disturbance  some  200  mi 
southeast  of  Kwajalein  Atoll  on  October  24.  While 
moving  northwestward,  the  disturbance  was  included 
on  JTWC's  Significant  Tropical  Weather  Advisory 
for  the  next  several  days.  The  disturbance  was 
located  downstream  of  an  upper  tropospheric  trough 
axis  in  a  diffluent  area  aloft,  a  favored  position 
for  development.  By  1200  on  the  27th  an  upper 
tropospheric  outflow  center  (200  mb )  was  analyzed 
over  the  surface  positions,  further  supporting 
development . 

Due  to  the  presence  of  a  ship  in  close  proximity 
to  the  cyclone,  the  initial  warning  on  the 
tropical  depression  was  issued  at  1200  on  the  28th 
with  an  intensity  of  30  kn  and  a  northwesterly 
movement  at  14  kn .  Satellite  data  over  the  next  6 
to  12  hr  showed  an  increase  in  intensity,  and  at 
1800  the  depression  was  upgraded  to  tropical-storm 
status.  At  this  same  time  Jean  was  beginning  to 
show  a  more  northward  trend  and  had  slowed 
appreciably  to  a  speed  of  6  kn .  The  more 
northward  thence  north-northeastward  track  was 
attributed  to  upper  and  midtropospher ic  level 
steering  influences  which  were  dominant  above  the 
easterly  steering  flow  near  the  surface  and  in  the 
lower  troposphere  . 

On  the  29th  reconnaissance  aircraft  penetrated  the 
storm  and  observed  surface  winds  near  60  kn  and 
also  reported  that  an  eye  was  beginning  to  form. 
Satellite  imagery  at  0905  further  supported  the 
observed  intensification;  consequently,  at  1800 
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on  the  29th  Jean  was  upgraded  to  a  typhoon. 
Satellite  positioning  also  dictated  a  more 
north-northeastward  track.  Jean  maintained  minimum 
typhoon  intensity  for  only  the  next  6  hr ,  thereby 
establishing  the  aforementioned  record  as  the 
shortest  lived  typhoon  of  the  season. 

Postanalysis  revealed  that  beyond  the  0000  position 
of  Jean  on  the  30th  she  began  to  react  to  the 
effects  of  very  strong  vertical  shear.  At  the 
surface  and  at  low  tropospheric  levels,  steering 
flow  was  strong  easterly  around  the  southern 
periphery  of  the  subtropical  ridge.  Under  this 
hostile  regime,  Jean  began  to  weaken  and  had  made 
her  furthest  northeastward  incursion  by  1200  on  the 
30th  at  an  intensity  of  55  kn .  Satellite  data 
showed  an  exposed  low-level  circulation  center  to 
the  west  of  the  area  of  major  convective  activity. 
Jean  began  to  weaken  rapidly  and  moved  west  and 
then  west-northwestward  in  response  to  the 
east/east-southeasterly  steering  at  low 

tropospheric  levels. 


The  final  warning  was  issued  at  1200  on  the  30st 
with  dissipation  forecast  within  12  hr  .  The 
low-level  circulation  was  closely  monitored  by 
satellite  for  signs  of  reintensif ication  for  the 
next  24  to  36  hr .  By  November  1  the  disturbance 
began  to  show  an  improved  satellite  signature  with 
an  increase  in  convective  activity,  and  a  warning 
was  issued  again  at  0000  on  the  2d.  At  this  time 
the  depression  was  meandering  northward  and  showed 
an  intensity  of  30  kn .  For  the  next  12  to  24  hr  , 
the  system  executed  a  looping  movement,  and  by  1450 
satellite  data  again  showed  the  effect  of  strong 
vertical  shear  with  an  exposed  low-level 
circulation  visible  to  the  west  of  the  main 
convection.  Once  sheared  off,  the  low-level 
circulation  responded  to  low  tropospheric 
northeasterly  flow  around  the  southeastern 
periphery  of  a  large  anticyclone  centered  over  the 
Sea  of  Japan.  The  low-level  circulation  center 
continued  tracking  to  the  southwest  and  then 
west-southwest,  remaining  weak  but  visible  on 
satellite  imagery  until  early  on  the  6th. 

KIM 

Kim  originated  on  an  active  near-equatorial  trough 
which  extended  through  the  western  Marshall 
Islands.  Weak  surface  circulat  ions  existed  within 
this  trough  near  Ponape  and  Kwajalein.  On  November 
2  this  activity  consolidated  into  a  single  surface 
circulation  100  mi  southwest  of  Ponape  with  a 
central  pressure  of  1007  mb .  The  disturbance  began 
moving  northwestward  within  the  NET  at 
approximately  6  kn . 

On  the  3d  a  circulation  center  was  about  150  mi  to 
the  northwest  of  Ponape.  Aircraft  reconnaissance 
on  the  5th  found  a  central  pressure  of  1007  mb  and 
estimated  maximum  surface  winds  at  20  kn.  A  second 
aircraft  investigation  on  the  6th  fixed  the  system 
with  a  1004-mb  central  pressure  and  maximum  surface 
winds  of  about  25  kn .     The  first  warning  was  issued 


at  0600  on  the  6th,  and  the  system  was  upgraded  to 
tropical  storm  Kim  just  12  hr  later. 

Kim  turned  toward  Guam  at  a  speed  of  approximately 
10  kn .  Slow  intensification  occurred  during  the 
next  48  hr  due  to  the  dominance  of  a  strong 
subtropical  ridge  to  the  north.  A  short-wave 
trough  in  the  upper  tropospheric  westerlies  also 
hampered  rapid  development  by  restricting  outflow 
to  the  north  of  Kim,  However,  after  the  trough 
passed,  outflow  aloft  steadily  strengthened.  A 
deepending  long-wave  trough  over  eastern  Asia  was 
now  beginning  to  weaken  the  subtropical  ridge 
which  had  previously  suppressed  Kim's  low-level 
development.  Satellite  data  on  the  8th  indicated 
increased  organization.  Kim  began  to  intensify  at 
a  rate  of  30  kn  in  24  hr ,  and  the  central  pressure 
dropped  22  mb  in  a  24-hr  period. 

Kim  passed  directly  over  Guam  on  the  8th  between 
1020  and  1235  approaching  from  the  east-southeast, 
moving  westward  over  the  island,  and  exiting 
toward     the     west-northwest.  The  eye 

entered  with  a  circular  configuration  and  exited 
with  an  elliptical  configuration.  The  duration  of 
the  eye  passage  over  the  island  lasted  up  to  1  hr 
and  10  min  near  the  center  of  the  storm  track. 
The  peak  gust  recorded  was  77  kn  on  Nimitz  hill. 
The  greatest  damage  was  in  the  southern  end  of  the 
island  where  22  homes  were  damaged  or  destroyed. 
Fortunately,  no  lives  were  lost  on  Guam. 

Kim  was  upgraded  to  typhoon  strength  at  2200  local 
time  on  the  8th  just  after  exiting  Guam.  For  the 
next  48  hr  the  storm  continued  to  intensify.  The 
subtropical  ridge  continued  to  slowly  weaken 
throughout  this  period,  but  it  maintained 
sufficient  strength  to  steer  Kim  in  a 
west-northwestward  direction.  Kim  advanced  toward 
another  weakness  in  the  ridge  between  two 
subtropical       high-pressure       cells.  As  the 

tropospheric  steering  flow  weakened,  forward  speed 
decreased  and  intensification  increased.  When  Kim 
was  nearest  this  weakness  within  the  ridge,  she 
attained  a  maximum  intensity  of  125  kn . 

Kim  was  soon  headed  straight  for  central  Luzon. 
Landfall  occurred  on  the  13th  causing  extensive 
damage  on  the  coastline  with  winds  of  115  kn .  The 
storm  passed  about  35  mi  north  of  Manila  and  5  mi 
south  of  Clark  Air  Base. 

The  typhoon  exited  into  the  South  China  Sea  7  hr 
after  landfall  with  an  intensity  of  65  kn .  This 
amount  of  weakening  is  in  good  agreement  with  the 
latest  c 1 imatological  studies  of  intense 
typhoons  crossing  Luzon.  Even  though  the  South 
China  Sea  had  warm  sea-surface  temperatures,  Kim 
never  reintensi f ied  due  to  strong,  cool  northeast 
monsoon  flow  entraining  into  the  storm 
environment.  Rapidly  decelerating,  Kim  turned 
northward.  Kim  became  an  extratropical  system  by 
the  17th  and  merged  with  a  weak  frontal  system 
east  of  Taiwan. 

Kim  was  a  long-lived  storm  with  44  warnings  during 
a  12  day  period.     Guam  sustained  moderate 
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property  damage  when  Kim  crossed  the  island  as  a 
strong  tropical  storm.  Luzon,  however,  reported  55 
drownings  due  to  widespread  flooding.  In  Manila  a 
fire  in  a  hotel,  caused  by  a  lighted  candle,  during 
the  height  of  the  storm  resulted  in  47  deaths. 
Minor  damage  occurred  at  Clark  Air  Base  with  a  roof 
blown  from  a  school  building  and  falling  trees 
causing  other  damage.  One  ship  sank,  while  another 
went  aground  as  Kim  exited  into  the  South  China 
Sea. 

LUCY 

Lucy  was  in  most  respects  a  typical  winter-season 
storm.  Development  was  difficult  and  near  the 
Equator,  while  recurvature  occurred  as  a  low 
latitude.  An  unusual  event  happened  during  the 
development  stage  when  the  system  divided  into  two 
disturbances  and  then  recombined  2  days  later  . 

As  with  the  previous  typhoon  (Kim),  Lucy's  birth 
was  a  "double-vortice"  development  pattern.  In 
this  particular  case  a  tropical  cyclone  in  the 
Southern  Hemisphere  near-equatorial  trough 
developed  first  and  was  well  on  its  way  to  maturity 
before  Lucy  formed  in  the  Northern  Hemisphere  NET. 
The  expanding  circulation  about  the  Southern 
Hemisphere  tropical  cyclone  (Steve)  strengthened 
the  westerly  flow  along  the  Equator,  increasing  the 
horizontal  shear  along  the  Northern  Hemisphere  NET 
and  aiding  the  development  of  Lucy.  On  November 
26,  33-kn  gradient-level  winds  were  observed  at 
Tarawa,  an  island  about  75  mi  north  of  the  Equator. 
Westerlies  extended  above  500  mb  and  created  an 
extensive  horizontal  wind  shear  trough  north  of  the 
Equator.  Enough  cyclonic  spin  was  imparted  over 
the  Marshall  Island  area  that  the  nearby 
preexisting  disturbance  began  to  develop. 

A  large  midtropospher ic  anticyclone  dominated  the 
subtropical  western  Pacific  and  concentrated  strong 
trade  winds  north  of  the  depression.  Synoptic  data 
indicated  an  increase  in  circulation  size  and 
satellite  imagery  showed  better  organization. 
Weather  reconnaissance  aircraft  were  sent  in  to 
investigate  further.  Early  on  the  28th  aircraft 
found  a  997-mb  surface  pressure  center  with  30-kn 
surface  winds  and  45-kn  flight-level  winds  at  1,500 
ft.  At  1200  on  the  28th  the  depression  crossed  the 
southern  coast  of  Ponape  with  only  10-kn  sustained 
winds  and  25-kn  gusts. 

On  the  29th  the  depression  split  into  two 
disturbances.  One  went  northwestward,  and  the 
other  west-southwestward  around  the  Truk  Islands. 
This  split  occurred  when  increasing  amplitudes  in 
the  midlatitude  long-wave  patterns  strengthened  the 
subtropical,  midtropospher ic  anticyclone  which  was 
positioned  to  the  north.  The  pressure  gradient 
generated  45-kn  easterly  flow  at  500  mb .  The 
resulting  intense,  horizontal  shear  produced  enough 
vorticity  to  induce  a  secondary  circulation  system 
to  the  north.  As  they  separated,  both  systems 
weakened  as  their  energy  sources  also  became 
divided.  As  the  dual  system  moved  westward  away 
from  the  dominating  influence  of  the  subtropical 
high,  horizontal  shear  and  induced  vorticity 


diminished.  This      resulted      in     the  northern 

system's  deceleration  and  dissipation.  line 
primary  southern  system  soon  caught  up  and 
absorbed  the  remnants  of  the  northern  system  100 
mi  northwest  of  Woleai  Atoll.  By  0000  on  December 
1,  the  tropical  depression  was  again  a  single 
system  with  the  same  intensity  as  before  the 
split.  The  depression  became  tropical  storm  Lucy 
at  0600.  Aircraft  data,  however,  still  indicated 
that  the  storm  was  best  developed  in  the  middle 
layers . 

Lucy  headed  for  the  Republic  of  the  Philippines, 
attained  typhoon  intensity  at  0600  on  the  2d,  and 
continued  to  deepen.  Synoptic  and  satellite  data 
showed  excellent  upper  level  divergence  in  all 
quadrants.  Aircraft       reconnaissance  began 

reporting  maximum  winds  nearer  the  surface, 
indicating  better  vertical  development.  At  this 
time  Lucy  attained  a  maximum  intensification  rate 
of  20  kn  per  6  hr ,  and  satellite  data  revealed  a 
large,  well-defined  eye. 

By  December  3  Lucy  was  again  heading 
northwestward.  At  1800  a  115-kn  maximum  intensity 
was  reached.  Within  the  next  12  hr ,  Lucy  recurved 
ahead  of  an  approaching  trough.  The  storm  soon 
became  completely  embedded  in  midlatitude  westerly 
flow  and  accelerated  northeastward.  Lucy  was 
downgraded  to  tropical-storm  stage  48  hr  after 
recurvature.  Upper  level  vertical  shear  and 
low-level  cool;  dry  entrainment  became  the 
significant  factors  for  weakening.  Lucy  was 
eventually  steered  into  a  frontal  zone  and  became 
an  extratropical  wave  within  the  boundary. 

MARY 

Mary,  the  11th  and  final  typhoon  of  the  year, 
moved  across  the  western  Pacific  for  15  days  and 
covered  4,002  mi,  the  second-longest  storm  on 
record  for  distance  traveled.  On  December  19 
satellite  data  detected  a  tropical  disturbance 
moving  slowly  east-northeastward  near  9°N,  177°E, 
where  weak  steering  currents  existed.  Steering 
was  primarily  influenced  by  winter-season 
westerlies,  which  extended  far  into  the 
subtropics.  During  the  next  few  hours,  satellite 
data  indicated  slow  intensification,  while  a 
well-defined  comma-shaped  cloud  was  becoming 
evident.  On      the      20th      the      system  became 

quasi-stationary  near  10°N,  179°E,  as  the 
westerlies  gradually  receded  northward.  During 
this  period  the  system  grew  to  tropical-storm 
strength  as  GOES  imagery  indicated  increased 
outflow  to  the  north. 

After  1200  on  the  21st  the  storm  began  to 
accelerate  westward.  On  the  22d  Mary  turned 
toward  the  west-northwest.  By  0000  on  the  23d 
Mary  reached  typhoon  intensity  as  satellite  data 
indicated  formation  of  an  eye.  The  first  aircraft 
reconnaissance  entered  the  storm  at  0115  on  the 
24th  and  reported  90-kn  maximum  surface  winds  and 
75-kn  winds  at  700  mb .  Satellite  data  also 
estimated  the  storm's  intensity  to  be  75  kn . 
About  5  hr  later,  Mary  began  to  decelerate,  turned 
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northward  ,  and  appeared  as  though  recurvature  was 
beginning.  The      subtropical     ridge  established 

itself;  Mary  responded  by  looping  clockwise,  and 
she  was  subsequently  influenced  by  the  northerly 
flow  around  the  eastern  edge  of  a  strong, 
eastward-migrating  anticyclone.  The  storm  now 
moved  south-southwestward  at  5  kn .  Satellite  data 
indicated  Mary  had  continued  to  intensify,  and  on 
the  25th  aircraft  reconnaissance  indicated  a 
central  pressure  of  947  mb  with  maximum  sustained 
surface  winds  of  100  kn  .  Just  3  hr  later,  Utirik 
Atoll,  55  mi  southeast  of  Mary,  recorded  winds  of 
40  kn. 

Mary  soon  began  to  accelerate  to  12  kn  and  moved  to 
the  west-southwest  along  the  southeastern 
periphery  of  the  strengthening  subtropical  high 
cell.  By  the  26th  satellite  data  indicated  that 
Mary  had  weakened  ,  and  she  was  downgraded  to  a 
tropical  storm. 


By  the  28th  Mary  was  moving  west-northwestward  in 
response  to  another  trough-induced  weakness  in  the 
subtropical      ridge .  She      again      slowed  and 

intensified.  As  the  trough  moved  rapidly  eastward, 
Mary  turned  west-southwestward  and  began  to  weaken 
for  the  second  time.  hary  moved  westward  for  the 
next  several  days.  Weakening  slowly,  she  was 
downgraded  to  a  tropical  depression  at  0000  on 
January  1.  The  system  maintained  30-kn  wind  until 
moving  over  the  central  Philippines  near  Leyte 
Gulf.  Satellite  data  indicated  rapid  dissipation 
over  land.  Mary  turned  sharply  southward  over  the 
Philippines  and  encountered  the  strong  northeast 
monsoon,  which  aided  dissipation. 

Although  Mary  was  not  the  longest  lived  storm  on 
record,  the  4,002-mi  distance  traveled  was  the 
second  longest  .  What  is  also  noteworthy  is  that 
there  were  no  injuries  or  major  damage  during  her 
long  journey  across  the  western  Pacific.  Mary  was 
indeed  a  fitting  end  to  a  most  unusual 
tropical-cyclone  year. 
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Figure  9. —Tracks  of  western  North  Pacific  typhoons,  July  14  to  October  10,  1977. 


Figure  10.  —Tracks  of  western  North  Pacific  typhoons,  October  18,  1977,  to  January  8,  1978. 
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Figure  11.  — Tracks  of  western  North  Pacific  tropical  storms,  March  23  to  August  4,  1977. 
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Figure  12.— Tracks  of  western  North  Pacific  tropical  storms,  August  18  to  October  20,  1977. 
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Table  2. — Western  North  Pacific  tropical  cyclones,  1977 


Name 

Intensity 

Period  of 
Warning 

Maximum 
surface 
wind  (kn) 

MinimuTn 

X* X  XX  X X  X  V4XX 1 

observed 
sea  level 

HTP  S  Rll  TP  I m 

TS 

March  23-31 

50 

981 

Ruth 

TS 

June  14-17 

60 

980 

Sarah 

TY 

July  16-21 

75 

970 

Thelma 

TY 

July  21-26 

85 

957 

Vera 

TY 

Julv  28-Aueust  1 

110 

926 

Wanda 

TS 

Julv  31-AuEfust  4 

45 

986 

AlTI  V 

TS 

Aucust  20-23 

40 

990 

Babe 

STY 

Seotember  2-10 

130 

906 

Carla 

TS 

Seotember  3-5 

35 

994 

TY 

Seotember  14-23 

75 

964 

TS 

Seotember  15-20 

60 

966 

TS 

X  u 

Seotember  23-25 

55 

997 

Gilda 

TY 

X  X 

October  3-10 

70 

968 

Hfl  TTlPt 

TS 

October  16-20 

55 

984 

Ivv 

TY 

October  21-27 

90 

945 

Jean 

TY 

Oct.  28-31,  Nov.  2-3 

65 

972 

Kim 

TY 

November  6-17 

125 

916 

Lucy 

TY 

Nov.  28-Dec.  7 

115 

919 

Mary 

TY 

Dec.  20-Jan.  3 

100 

947 

TY  -  typhoon;  TS  -  tropical  storm;  STY  -  supertyphoon 
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Table  3.  —  Frequency  of  tropical  storms  and  typhoons  by  month  and  year 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

Total 

Average 

3.  3 

1. 1 

22. 0 

(1945-58) 

0,4 

0. 1 

0.4 

0.5 

0.8 

1.  3 

3.0 

3.9 

4. 1 

2.  7 

1959 

0 

1 

1 

1 

0 

0 

3 

6 

6 

4 

2 

2 

26 

1960 

0 

0 

0 

1 

1 

3 

3 

10 

3 

4 

1 

1 

27 

1 

1 

1 

1 

3 

2 

5 

4 

6 

5 

1 

1 

31 

1962 

0 

1 

0 

1 

2 

0 

6 

7 

3 

5 

3 

2 

30 

1963 

0 

0 

0 

1 

1 

3 

4 

3 

5 

5 

0 

3 

25 

1964 

0 

0 

0 

0 

2 

2 

7 

9 

7 

6 

6 

1 

40 

1965 

2 

2 

1 

1 

2 

3 

5 

6 

7 

2 

2 

1 

0 

0 

0 

1 

2 

1 

5 

8 

7 

3 

2 

1 

30 

1967 

1 

0 

2 

1 

1 

1 

6 

8 

7 

4 

3 

1 

35 

1968 

0 

0 

0 

1 

1 

1 

3 

8 

3 

6 

4 

0 

OT 

Z7 

1969 

1 

0 

1 

1 

0 

0 

3 

4 

3 

3 

2 

1 

1  O 

19 

1970 

0 

1 

0 

0 

0 

2 

2 

6 

4 

5 

4 

0 

OA 
SI 

1971 

1 

0 

1 

3 

4 

2 

8 

4 

6 

4 

2 

0 

o  c 
o5 

1972 

1 

0 

0 

0 

1 

3 

6 

5 

4 

c 
0 

q 

o 

•in 

1973 

0 

0 

0 

0 

0 

0 

7 

5 

2 

4 

3 

0 

1  Q74 
l!7  1  *t 

1 

0 

1 

1 

1 

4 

4 

5 

5 

4 

4 

2 

32 

1975 

1 

0 

0 

0 

0 

0 

2 

4 

5 

5 

3 

0 

20 

1976 

1 

1 

0 

2 

2 

2 

5 

3 

5 

1 

1 

2 

25 

1977 

0 

0 

1 

0 

0 

1 

4 

1 

5 

4 

2 

1 

19 

Average 

(1959-77) 

0.5 

0.4 

0.4 

0.8 

1.2 

1.6 

4.6 

5.6 

4.9 

4.2 

2.5 

1.2 

27.9 

Table  4.  — 

Frequency  of  typhoons 

by  month  and  year 

Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

Total 

Average 

(1945-58) 

0.4 

0. 1 

0.3 

0.4 

0.  7 

1.1 

2.0 

2.9 

3.2 

2.4 

2.0 

0.9 

16.3 

1959 

0 

0 

0 

1 

0 

0 

1 

5 

3 

3 

2 

1 

20 

1960 

0 

0 

0 

1 

0 

2 

2 

8 

0 

4 

1 

1 

19 

1961 

0 

0 

1 

0 

2 

1 

3 

3 

5 

3 

1 

1 

20 

1962 

0 

0 

0 

1 

2 

0 

5 

7 

2 

4 

3 

0 

24 

1963 

0 

0 

0 

1 

1 

2 

3 

3 

3 

4 

0 

2 

19 

1964 

0 

0 

0 

0 

2 

2 

6 

3 

5 

3 

4 

1 

26 

1965 

1 

0 

0 

1 

2 

2 

4 

3 

5 

2 

1 

0 

21 

1966 

0 

0 

0 

1 

2 

1 

3 

6 

4 

2 

0 

1 

20 

1967 

0 

0 

1 

1 

0 

1 

3 

4 

4 

3 

3 

0 

20 

1968 

0 

0 

0 

1 

1 

1 

1 

4 

3 

5 

4 

0 

20 

1969 

1 

0 

0 

1 

0 

0 

2 

3 

2 

3 

1 

0 

13 

1970 

0 

1 

0 

0 

0 

1 

0 

4 

2 

3 

1 

0 

12 

1971 

0 

0 

0 

3 

1 

2 

6 

3 

5 

3 

1 

0 

24 

1972 

1 

0 

0 

0 

1 

1 

4 

4 

3 

4 

2 

2 

22 

1973 

0 

0 

0 

0 

0 

0 

4 

2 

2 

4 

0 

0 

12 

1974 

0 

0 

0 

0 

1 

2 

1 

2 

3 

4 

2 

0 

15 

1975 

1 

0 

0 

0 

0 

0 

1 

3 

4 

3 

2 

0 

14 

1976 

1 
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0 

1 

2 

2 

3 

0 

4 

1 

0 

0 

14 

1977 

0 

0 

0 

0 

0 

0 

3 

0 

2 

3 

2 

1 

11 

Average 

(1959-77) 

0.3 

0.  1 

0.1 

0.7 

0.9 

1. 1 

2.  8 

3.6 

3.2 

3.2 

1.6 

0.5 

18.3 
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FLOOD  STAGE 
YEAR  1977 


The  following  sections,  which  would  normally  appear  in  this  issue  of  the  climatological 
data,  have  been  delayed.     They  will  appear  as  delayed  data  in  a  subsequent  issue  which 
normally  carries  late  reports: 


Estimated  Flood  Losses  -  1977 

Loss  of  Life  and  Property  in  the  United  States  from  Floods  -  1977 
Distribution  of  Estimated  Flood  Losses  -  Charts  -  1977 
Losses  in  Individual  Severe  Floods  -  1977 
Flood  Damage  Estimates  by  States  -  1977 
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YEAR  1977 

Jose  0.  Marrero,  Office  of  Hydrology 


There  were  two  major  flood  events.  The  first  took 
place  in  April.  A  four-state  area  of  the  Southern 
Appalachians  reported  a  total  of  22  lives  lost  and 
damages  exceeding  $424  million.  The  Johnstown,  PA. 
area  reported  flash  flooding  in  July,  with  losses 
of  $330  million  and  76  lives  lost  with  10  persons 
missing . 

The  total  flood-related  losses  for  the  year  were 
estimated  to  be  $1,393,781,000,  and  at  least  212 
lives  were  lost.  According  to  the  current  records 
dating  back  to  1925,  this  year  ranks  sixth  in  lives 
lost . 

JANUARY 

There  was  no  major  flooding  throughout  the  country 
for  the  third  consecutive  month.  However, 
significant  losses  were  reported  in  the  Suwannee 
River  Basin  in  southern  Georgia  and  northern 
Florida. 

Flooding  continued  from  late  December  on  the  Santa 
Fe  River  due  to  high  levels  in  the  Suwannee  River. 
The  flooding  lasted  through  January,  ending  on 
February  1.  Considerable  damage  was  reported  to 
residential  property,  and  some  crop  losses  also 
occurred.     Damage  was  estimated  at  $140,000. 

Flash  or  urban  flooding  was  reported  in  eastern 
Massachusetts,  Rhode  Island,  New  Jersey,  and  in 
northeastern  Puerto  Rico. 

Record-breaking  cold  weather  caused  excessive  river 
ice  formation  in  northern  sections  of  the  country. 
Ice  jam  flooding  occurred  on  the  Muskegon  River  in 
Michigan,  the  Yellowstone  River  in  Montana,  the 
Missouri  River  in  Nebraska,  and  the  Portneuf  River 
in  Idaho. 

FEBRUARY 

No  major  flooding  occurred  over  the  country. 
However,  a  moderation  of  the  severe  cold  of  January 
melted  snow  cover  and  broke  up  heavy  river  ice  in 
the  northern  areas.  Numerous  ice  jams  occurred 
with  some  local  flooding  from  backwater.  Heavy 
rains  added  to  the  problem  in  the  Northeast  with 
extensive  urban  flooding  in  southern  New  England. 
Other  areas  affected  by  ice  jams  were  the  upper 
Ohio  River  Basin,  the  lower  Missouri  River,  the 
upper  Mississippi  Basin  in  Iowa,  Wisconsin  and 
Illinois,  and  the  Portneuf  River  in  Idaho. 

Moderate  flooding  occurred  on  the  upper  Sabine  and 
Trinity  Rivers,  the  lower  Guadalupe  and  Sulfur 
Rivers  in  Texas.  Minor  flooding  reported  in  the 
Tombigbee  Basin  in  Alabama,  Wabash  Basin  in 
Indiana,  and  several  West  Gulf  Drainage  streams. 


MARCH 

Severe  flooding  occurred  in  several  Northeast 
areas  with  losses  exceeding  $13  million.  The 
hardest  hit  include  Vermont,  southern  Maine  and 
the  upper  Susquehanna  River  Basin  in  New  York. 
The  flooding  resulted  from  a  combination  of  heavy 
rainfall  and  melting  of  an  excessive  snow  cover. 
One  fatality  occurred  when  a  car  was  swept  off  a 
bridge  over  the  Pomperaug  River. 

Record  and  near  record  flooding  resulted  from  the 
storm  of  the  13th-15th  on  the  Susquehanna  River. 
At  Unadilla,  NY,  the  crest  stage  of  14.72  feet  was 
the  highest  in  40  years  of  record.  At  Bainbridge, 
NY,  the  crest  of  22.2  feet  was  just  shy  by  0.9 
feet  of  the  record  stage  of  1914.  Indications  are 
that  flooding  at  Oneonta,  NY,  was  second  only  to 
that  of  1960. 

Significant  flooding  also  occurred  through  East 
Gulf  of  Mexico  Drainage.  Total  losses  estimated 
at  $848,000.  In  the  White  River  Basin  a  record 
peak  stage  of  28.7  feet  was  reported  at  Imboden, 
AR,  on  the  Spring  River.  The  previous  record  of 
28.42  feet  occurred  January  24,  1949.  One 
flood-related  death  was  reported  from  a  boating 
accident.  Losses  of  $2  million  were  reported  in 
the  Poplar  Bluff  area  in  Missouri.  In  the  White 
River  Basin,  the  South  Fork  of  the  Little  Red 
River  flooded  the  town  of  Clinton,  AR.  Losses 
were  estimated  at  $130,000.  Moderate  flooding 
occurred  in  the  Red  River  Basin,  Ohio  River  Basin, 
Missouri  River  Basin,  and  upper  and  lower 
Mississippi  Basins.  In  the  West  Gulf  of  Mexico 
Drainage  losses  exceeded  $2  million  and  6 
flood-related     deaths     occurred.  Major  damage 

resulted  from  the  storm  of  the  20th-27th  along  the 
upper  Trinity.  The  crest  of  37.83  feet  at  Dallas 
was  the  highest  in  25  years. 

APRIL 

Major  flooding  with  record  crest  stages  occurred 
in  several  areas  of  the  country.  The  most  serious 
of  these  events  was  in  a  four-state  area  of  the 
southern  Appalachians,  where  record  stages  were 
reported  on  the  Cumberland,  Guyandot ,  and  Tug  Fork 
Rivers,  all  tributaries  of  the  Ohio  River. 
Estimates  of  damages  exceed  $424  million  ,  and  22 
lives  were  lost.  Major  flooding  occurred  in  south 
central  and  east  central  Louisiana,  where  stages 
were  reported  on  the  Amite  and  Comite  Rivers  with 
2  lives  and  $48  million  damage.  Serious  flooding 
also  occurred  on  several  streams  in  the  East  Gulf 
of  Mexico  Drainage  with  a  record  crest  stage 
reached  at  Logan  Martin  Reservoir  on  the  Coosa 
River  in  Northern  Georgia.  Damages  of  $7.5 
million  were  estimated  and  2  lives  lost. 
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Northern  Alabama  received  rainfall,  which  totaled 
7.65  inches  at  Birmingham  for  the  period  March  28 
to  April  4.  This  resulted  in  widespread  urban  and 
small  stream  flooding  followed  by  extensive  lowland 
flooding  along  major  rivers.  The  most  serious 
flooding  was  at  Lake  Logan  Martin  on  the  Coosa 
River  which  reached  a  record  high  level  of  475.31 
feet  on  the  6th.  About  $2  million  damage  occurred 
to  private  lake  front  property,  and  $50,000  damage 
was  sustained  by  public  roads. 

Record  flooding  occurred  in  the  Ohio  River  Basin 
early  in  April.  This  covered  the  headwaters  of  the 
Kanawha,  Guyandot ,  Big  Sandy,  Kentucky,  Cumberland, 
and  Tennessee  tributaries  of  the  Ohio  in  southern 
West  Virginia,  southeastern  Kentucky,  extreme 
western  Virginia  and  northeastern  Tennessee.  The 
rainfall  producing  storm  built  up  in  the  Southern 
Plains  and  moved  northeastward  along  a  stationary 
front  drawing  warm  moist  air  from  the  Gulf  of 
Mexico.  This     unstable     air,      lifted     by  the 

Appalachians,  resulted  in  rainfall  amounts  of  4  to 
15.5  inches  over  the  flooded  area.  The  15  inch 
center  was  over  northern  Buchanan  County,  VA,  on 
the  state  line  and  a  10-inch  center  was  located 
over  western  Lee  County,  VA.  Much  of  this  rain 
fell  in  three  bursts  during  a  period  of  about  20 
hours.  The  soil  had  been  moistened  by  several  days 
of  light  rain  assuring  that  most  of  the  excessive 
rainfall  would  run  off. 

The  maximum  recorded  amount  of  15.5  inches  occurred 
at  Jolo,  WV,  in  about  30  hours.  It  is  about  three 
times  the  amount  which  would  be  expected  for  a 
100-year  recurrence  interval  storm,  and  is 
estimated  to  have  a  recurrence  interval  of  more 
than  1,000  years. 

In  West  Virginia  record  flooding  occurred  all  along 
the  Tug  Fork  River  with  crests  exceeding  previous 
records  by  8  to  10  feet.  Records  at  Kermit  go  back 
to  1875.  Small  towns  such  as  Matewan,  Thacker,  and 
Lobata  were  virtually  washed  away.  At  Williamson 
the  crest  of  52.56  feet  exceeded  flood  stage  by 
more  than  15  feet  and  overtopped  the  flood  wall  set 
at  44.5  feet  by  8  feet.  Many  homes  and  businesses 
had  water  on  the  second  story. 

In  southeastern  Kentucky  crest  stages  set  modern 
records  on  the  upper  Cumberland  River  from  Harlan 
down  to  Williamsburg  and  ranged  from  14  to  23  feet 
over  flood  stage. 

In  Virginia,  the  United  States  Geological  Survey 
reported  record  stages  on  a  number  of  small  streams 
in  the  headwaters  of  the  Tennessee  and  Big  Sandy 
Rivers,  including  the  Clinch,  Powell  and  Holston 
Rivers.  Crests  exceeded  previous  floods  of  record 
by  up  to  11  feet  with  known  floods  dating  back  to 
1862  in  some  cases. 

Record  flooding  was  also  reported  on  smaller 
streams  in  northeastern  Tennessee. 


Minor  to  moderate  flooding  was  widespread  through 
the  St.  Lawrence  Drainage,  Atlantic  Slope 
Drainage,  upper  and  lower  Mississippi  Basin, 
Missouri  River  Basin,  White  Basin,  Arkansas  Basin, 
Red  Basin,  and  West  Gulf  of  Mexico  Basin. 

MAY 

The  most  serious  flooding  occurred  in  western 
Oklahoma  where  widespread  flash  and  small  stream 
flooding  caused  losses  exceeding  $12  million  and  2 
deaths.  A  record  stage  occurred  on  the  North  Fork 
of  the  Red  River  at  Carter,  OK.  Widespread  flash 
flooding  also  occurred  in  central  Nebraska  and 
southern  Kansas . 

During  the  period  of  the  16th-23d  numerous  reports 
of  6  to  8  inch  rainfalls  in  3  hours  or  less  were 
received  from  communities  along  a  100-mile  wide 
path  for  southwestern  Oklahoma  into  south  central 
Kansas.  Severe  flooding  occurred  on  numerous 
small  streams  in  seven  counties. 

The  highest  crest  stage  since  1973  occurred  on  the 
Lumber  River  in  North  Carolina  with  significant 
damage.  In  Alaska  the  ice  went  out  with  serious 
flooding  along  the  Yukon  and  Kuskokwim  Rivers  and 
minor  flooding  on  several  other  streams.  Minor 
flooding  continued  from  April  on  several  West  Gulf 
Drainage  streams.  Minor  to  moderate  flooding  was 
reported  in  the  upper  Mississippi  Basin,  Missouri 
River  Basin,  White  Basin,  Arkansas-Red  River 
Basin,  and  Great  Basin. 

JUNE 

Major  river  flooding  occurred  in  Kansas  affecting 
tributaries  of  the  Missouri,  and  streams  in  the 
Arkansas  River  Basin.  Losses  in  the  lower  Kansas 
-  Marias  des  Cygnes  Basins  totaled  nearly  $3 
million  with  one  life  lost  and  this  flooding 
extended  downstream  into  th°  Osage  Basin  in 
Missouri.  Losses  in  the  Arkansas  River  Basin  in 
Kansas  were  in  the  neighborhood  of  $3.5  million. 

Minor  to  moderate  flooding  occurred  on  the  upper 
Mississippi  Basin,  Ohio  River  Basin,  West  Gulf  of 
Mexico  Drainage,  and  Alaska. 

JULY 

The  major  flood  event  of  the  year  was  the 
catastrophic  flash  flooding  in  the  Johnstown,  PA 
area,  which  cost  at  least  76  lives  and  did  more 
than  $330  million  damage.  Cataclysmic  flash 
flooding  struck  a  seven  county  area  of  southwest 
Pennsylvania  on  the  19th-20th,  with  the  city  of 
Johnstown  bearing  the  brunt  of  the  losses. 
Counties       affected       were:  Blair,  Cambria, 

Clearfield,  Indiana,  Jefferson,  Somerset,  and 
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Westmoreland.  Johnstown  is  located  at  the  lower 
end  of  a  20-mile  long  valley  where  Stoney  Creek  and 
the  Little  Conemaugh  River  join  to  form  the 
Conemaugh  River.  This  basin  was  subjected  to 
almost  continuous  rain  for  about  9  hours. 
Preliminary  data  indicated  the  intensity  of  the 
rain  ranged  up  to  1.8  inches  per  hour  for  two  to 
three  periods;  but  2,2  inches  fell  on  a  portion  of 
Johnstown  in  40  minutes.  The  maximum  storm 
rainfall  of  12  inches  was  centered  to  the  north  and 
east  of  downtown  Johnstown  and  included  the  Laurel 
Run  drainage.  The  failure  of  a  water  supply  dam  on 
Laurel  Run  was  directly  responsible  for  at  least  13 
deaths  and  the  area  downstream  from  the  dam  was 
totally  demolished  by  the  resulting  "wall  of 
water."  A  survey  by  the  Corps  of  Engineers  showed 
that  of  the  66  small  dams  in  the  affected  area,  6 
failed  completely  and  4  others  partially  failed, 
contributing  substantially  to  the  destruction. 

Numerous  urban  and  flash  flood  events  occurred  in 
other  sections  of  the  country,  some  of  which  caused 
significant  losses.     One  death  also  reported. 

AUGUST 

Several  severe  flash  flood  events  occurred.  The 
most  serious  was  in  the  Imperial  Valley  of 
California  and  resulted  from  rainfall  associated 
with  hurricane  "Doreen."  Losses  exceeded  $17 
million  and  2  deaths.  Record-breaking  rainfall 
averaged  3  inches  for  the  15th-19th  over  the  area 
with  higher  elevation  points  receiving  7  to  8 
inches.  Highlights  of  the  flooding  include:  a 
break  in  the  Highline  Canal  in  the  northeast 
section  of  Imperial  County  caused  substantial  road, 
crop,  and  property  damage,  and  deluged  the  town  of 
Niland.  The  Imperial  Irrigation  Network  of  Canals 
and  Ditches  was  damaged  in  a  number  of  places. 

Urban  and  flash  flooding  occurred  in  the 
Minneapol is-St .  Paul  metropolitan  area  which  caused 
losses  of  $6  million,  and  serious  flash  flooding 
also  struck  the  Tug  Fork  and  Guyandot  River  Basin 
in     West     Virginia.  Widespread     flash  flooding 

occurred  in  Arizona  and  New  Mexico.  One  death  was 
reported . 

SEPTEMBER 

Flash  flooding  again  dominated  the  flood  scene  over 
the  country.  Ranking  number  one  was  the  disastrous 
flooding  in  the  Kansas  City  Metropolitan  area  which 
took  25  lives  and  an  estimated  $90  million  damage. 
Devastating  flash  and  urban  flooding  resulted  from 
two  separate  6-hour  rain  events  occurring  within  a 
36-hour  period  on  the  12th-13th.  Amounts  of  6  to  7 
inches  fell  in  a  6-hour  period  with  each  storm. 
The  recurrence  intervals  of  amounts  such  as  these 
would  be  more  than  100  years  in  either  case. 
Totals  ranged  up  to  over  16  inches  for  the  36-hour 
period.  These  storms  were  unique  not  only  in  their 
amounts  of  rainfall  but  in  that  they  occurred  over 


the  same  small  area  and  there  was  significance  in 
the  "cause"  of  the  two  events.  Widespread  river 
and  flash  flooding  occurred  in  northeastern 
Minnesota,  Greenville  County,  SC,  and  the  lower 
Missouri  Basin. 

Severe  urban  flooding  was  reported  in 
Philadelphia.  Amounts  of  4  inches  in  a  short  time 
were      unofficially      reported.  Two  drownings 

reported  when  victims  were  swept  under  by  fast 
moving  water  at  intersections. 

Minor  to  moderate  river  flooding  occurred  in 
several  areas  including  the  upper  Susquehanna  and 
Ohio  River  Basins,  southeast  Iowa,  and  Illinois, 
the  White  and  Arkansas  Basins,  southeast 
Louisiana,  and  the  Kenai  Peninsula  in  Alaska. 

OCTOBER 

Several  significant  flood  events  occurred  during 
October.  In  the  Ohio  River  Basin  losses  along  the 
Wabash  River  were  estimated  at  $5.5  million  and 
widespread  small  stream  and  flash  flooding 
occurred  in  the  headwaters  of  the  Tennessee, 
Cumberland,  and  Kentucky  Rivers. 

A  violent  rainstorm  struck  the  Wabash  Basin  the 
evening  of  September  30  and  early  on  October  1. 
Rainfall  amounts  in  a  band  from  Danville,  IL,  to 
Brookville,  IN,  ranged  from  3  to  over  6  inches. 
Severe  flooding  occurred  in  the  middle  reach  of 
the  Wabash  with  the  stage  at  Montezuma,  IN,  rising 
11  feet  in  24  hours.  The  crest  at  Montezuma  was  7 
feet  above  flood  stage. 

Record  flooding  was  reported  on  the  Santa  Cruz 
River  and  major  flooding  on  the  San  Pedro  River  in 
southern  Arizona  with  losses  estimated  at  more 
than  $13  million.  Dissipating  hurricane  Heather 
caused  several  days  of  rain  over  the  headwaters  of 
these  streams  October  6th-10th,  with  the  heaviest 
amounts  on  the  9th.  Rainfall  amounts  for  the  five 
day  period  totaled  as  high  as  12.5  inches  and  6  to 
10  inches  were  common. 

Severe  flash  flooding  occurred  in  the  Virgin 
Islands  at  St.  Croix  and  the  eastern  portion  of 
Puerto  Rico.  Flood  losses  of  $2  million  and 
3  deaths  reported. 

Scattered  minor  flooding  occurred  in  Maine  and  New 
England,  East  Gulf  of  Mexico  Drainage,  the  upper 
Mississippi  Basin  in  Iowa  and  Illinois,  South 
Texas,  the  Cache  River  in  Arkansas,  and  the  Big 
Black  in  Mississippi.  Severe  urban  and  flash 
flooding  was  reported  in  Stanley  County,  NC,  and 
in  Oakdale,  LA.  Moderate  flooding  occurred  in  the 
lower  Missouri  Basin. 

NOVEMBER 

A  major   storm   system   the    first    week    of  November 
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deposited  heavy  amounts  of  rainfall  over  several 
areas  of  the  eastern  part  of  the  United  States  and 
was  responsible  for  serious  flooding  during  the 
month  which  reached  record  levels  at  some  points. 

In  New  Jersey  record  flooding  developed  from  the 
storm  of  the  7th-8th  which  deposited  amounts  of  up 
to  nearly  10  inches  in  36  hours  over  the  northern 
portion  of  the  State.  On  the  Ramapo  River  the 
highest  stage  in  75  years  of  record  was  reported  at 
hahwal  (4.4  feet  over  flood  stage).  On  the  Saddle 
River  at  Lodi  the  highest  stage  in  55  years  of 
record  was  recorded  (7.4  feet  over  flood  stage). 
The  old  records  were  exceeded  by  1  foot  or  more  in 
each  case.  Losses  were  estimated  at  nearly  $96 
million . 

Serious  flooding  also  reported  in  southern  New 
York.  Rainfall  amounts  of  over  6  inches  over  the 
Catskills  resulted  in  the  second  highest  stage  of 
record  on  Schoharie  Creek  at  Middleburg,  more  than 
4  feet  over  flood  stage. 

In  South  Carolina  rainfall  amounted  to  as  much  as  6 
to  7  inches  on  the  5th-6th  over  some  headwater 
areas,  losses  estimated  at  $19,000  with  one  life 
lost.  Savings  realized  from  flood  warnings  totaled 
$150,000  in  South  Carolina  during  November. 

Extensive  small  stream  and  flash  flooding  occurred 
in  northern  Georgia  in  early  November.  Rainfall 
amounts  during  November  2d-6th  ranged  from  5  to  7 
inches  with  the  heaviest  amounts  the  night  of  the 
5th.  The  failure  of  the  rain-weakened  Kelly-Barnes 
Dam  near  Toccoa,  GA,  highlighted  the  flooding. 
About  two  minutes  after  the  dam  failure  the  campus 
of  the  Taccoa  Falls  Bible  College  was  inundated, 
drowning  39  persons,  injuring  45  and  causing 
$1,450,000  in  property  damage.  Totaled  damage 
during  the  event  in  northern  Georgia  was  estimated 
just  over  $2.5  million. 

Major  river  and  flash  flooding  occurred  in  the 
headwater  areas  of  the  Kanawha,  Big  Sandy, 
Cumberland,  Kentucky,  and  Tennessee  Rivers  in 
western  North  Carolina,  Virginia,  southern  West 
Virginia,  southeastern  Kentucky,  and  eastern 
Tennessee  on  the  6th-7th.  Rainfall  was  heaviest  in 
western  North  Carolina  with  Boone  reporting  13 
inches  for  the  period  and  a  24-hour  total  of  7.86 
inches,  a  new  record.  Most  of  the  headwater  area 
in  North  Carolina  received  at  least  6  inches  from 
the  storm,  except  somewhat  smaller  amounts  reported 
in  adjacent  states.  Losses  exceeding  $53  million 
and  11  persons  drowned  during  the  event. 

Scattered  minor  to  moderate  flooding  reported  in 
New  England  small  streams.  Gulf  of  Mexico  Drainage, 
the  lower  Missouri  River  Basin,  on  the  Illinois  and 
Mississippi  Rivers  in  Illinois  and  Missouri,  the 
Neosho  River,  and  the  Big  Black  River  in 
Mississippi . 


Ihe  drought  finally  ended  on  the  Pacific  Coast, 
with  some  flooding  on  Oregon  and  Washington 
coastal  streams.  The  passage  of  three  storm 
fronts  across  Oregon  between  the  22d  and  26th 
began  with  snow  but  soon  turned  to  heavy  rain  and 
snowmelt  runoff,  particularly  in  western  Oregon 
where  17  tributaries  and  streams  experienced  their 
most  significant  flood  stages  since  the  major 
flooding  of  December  1975.  The  5-day  storm  period 
furnished  precipitation  totaling  6  to  9  inches 
with  wettest  totals  of  10.0  inches  at  Cave 
Junction,  13.3  inchest  at  Valsetz,  near  14  inches 
at  Illahe,  and  14.6  inches  at  Port  Orford. 
Flooding  and  storm  damage  was  also  present  in 
coastal  and  southwestern  Oregon  river  basins. 
Total  damage  from  flooding  and  heavy  rainfall 
during  November  was  estimated  at  over  $3  million 
from  the  information  provided  by  the  Corps  of 
Engineers  and  one  death  was  attributed  to  high 
water . 

Extensive  flooding  was  reported  in  Puerto  Rico.  A 
cold  front  which  had  moved  off  the  eastern  coast 
of  the  mainland  U.S.  became  stationary  over  the 
northern  portions  of  the  Greater  Antilles  and 
particularly  over  the  northeastern  portion  of 
Puerto  Rico  during  the  22d-25th.  During  this 
period,  rainfall  was  sporadic  with  long  periods  of 
light  to  moderate  rains  interspersed  with  high 
intensity  showers  and  thundershowers .  Serious 
flooding  occurred  on  the  24th  when  very  heavy 
rains  fell  on  saturated  watersheds  with 
intensities  about  one  inch  per  hour  over  a  three 
to  four  hour  period.  Losses  were  estimated  at 
just  over  $25  million  and  3  deaths. 

DECEMBER 

The  most  serious  flooding  for  the  month  occurred 
in  western  Washington  and  Oregon  with  record 
stages  on  some  streams.  Losses  were  estimated  at 
nearly  $53.5  million  with  six  related  deaths. 

As  the  heavy  rains  and  flooding  conditions  of  late 
November  continued  well  into  December.  Rain  was 
reported  almost  daily  across  western  sections  of 
both  States  while  most  eastern  stations  received 
their  wettest  conditions  at  mid-month.  December 
streamflow  was  excessive  with  some  severe  flooding 
mostly  over  western  river  basins.  Record  stages 
were  reported  by  the  United  States  Geological 
Survey  on  the  Visqually  and  Washougal  Rivers  and 
on  streams  in  the  Cowlitz  Basin.  Precipitation  of 
twice  the  monthly  normal  and  moderate  snowmelt  in 
the  northeastern  mountains  of  Oregon  produced 
streamflow  up  four  times  the  average  volume  for 
the  Grande  Ronde  River  at  La  Grande. 

Heavy  rains  over  Washington  and  northern  Oregon 
coastal  basins  on  the  2d  and  3d  pushed  streams 
promptly  over  floodstage.  Amounts  of  over  7 
inches  were  reported  in  24  hours  and  2  to  5  inches 
were     common    over     western     Washington.  Rains 
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totaling    over    4  inches    fell   in  Tillamook  County  on 
the    2d   with   up    to    5.65    inches    at    Valsetz    and  the 
greatest  of    7.72  inches  at  Nehalem  9  NE.     One  death 
was  attributed  to  flooding  to  Tillamook  County. 

The  passage  of  4  of  the  12  storm  fronts  across 
Oregon  in  December  occurred  during  the  very  wet 
period  for  the  11th  through  the  16th.  Storms 
totals  of  precipitation  for  6-day  wet  period  ranged 
4  to  7  inches  for  the  lower  elevation  stations  in 
the  Willamette  Valley,  southwestern  valleys, 
southern  Cascades,  and  south  and  central  coastal 
Plains  and  a  few  locations  in  the  north  central 
counties.  Numerous  stations  reported  8  to  12 
inches  of  rain  in  the  northern  Cascades  and  along 
the  coastal  range  with  over  15  inches  at  Tillamook 
13  ENE,  16.32  at  Nehalem  9  NE,  and  16.64  inches  at 
Valsetz.  The  wettest  3-day  period  was  the  13th 
through  the  15th  with  many  5  to  8  inch  totals  and 
up  to  9.17  inches  reported  at  Illahe,  10.06  at 
Nehalem,    10.53   inches  at   Valsetz,    and    13.30  inches 


at  Tillamook  13  ENE.  The  well  saturated  soils  of 
western  Oregon  began  producing  runoff  immediately 
on  the  11th  as  rivers  began  rising  steadily.  Most 
western  Oregon  streams  and  tributaries  exceeded 
their  flood  stages  by  2  to  5  feet.  Major  flooding 
on  the  Luckiamute,  Yanbill,  Tualaten,  and  Nehalem 
Rivers  and  Johnson  Creek  provided  highest  crest 
since  the  flooding  of  January  1974  and  1972.  Total 
losses  from  the  two  major  periods  of  heavy  rainfall 
and  resulting  high  runoffs  and  flooding  was 
estimated  at  nearly  $13.5  million  for  Oregon. 

Significant  flooding  reported  in  Louisiana  and  in 
the  Great  Lakes  drainage  in  Ohio.  Moderate 
flooding  occurred  in  western  Oregon,  New  Jersey  and 
Mississippi.  Minor  flooding  caused  by  ice  jams  in 
northern  portions  of  the  country  was  reported  from 
several  areas. 
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Raymond  J.  Haley 
Office  of  Hydrology,  National  Weather  Service 


Flooding  in  the  United  States  and  Puerto  Rico  during 
1975  caused  monetary  losses  estimated  at  $1,373,269, 
000.     This  is  more  than  twice  the  1974  estimated 
losses  of  $629,617,000,  and  is  nearly  30%  higher  than 
the  24-year  (1951-1974)  average  annual  flood  loss 
figure  of  $970,186,000  (both  figures  adjusted  to  the 
1975  price  index).     Losses  during  1975  were  exceeded 
in  only  six  years  since  1951. 

Three  notable  flood  events  during  the  year  accounted 
for  about  two-thirds  of  the  total  losses  for  the  year. 
These  were  the  spring  flood  in  the  Mississippi  Basin; 


the  unusually  severe  summer  flood  in  the  Red  River 
of  the  North  Basin;  and  the  flooding  caused  by 
Hurricane  "Eloise"  rains  in  Puerto  Rico  and  the 
northeastern  United  States  in  September. 

There  were  107  flood-related  fatalities  during  1975. 
This  is  14  fewer  than  in  1974,  but  seven  more  than 
the  annual  national  average  (94)  for  the  50-year 
period,   1925  to  1974.     The  "Eloise"  flooding  accounted 
for  47  deaths,  35  of  which  occurred  in  Puerto  Rico. 


LATE  REPORTS 

ANNUAL  FLOOD  LOSSES  FOR  UNITED  STATES 

Annual  Flood  Losses  and  Savings  for  years  1933  to  1947,  inclusive,  have  been  published  in  the 
Monthly  Weather  Review  as  follows: 

Year 


Issue 


Pages 


1933 

Vol. 

62, 

No. 

1, 

Jan. 

1934 

25 

-27 

1934 

Vol. 

62, 

No. 

12, 

Dec. 

1934 

465 

-467 

1935 

Vol. 

63, 

No. 

12, 

Dec. 

1935 

362 

-365 

1936 

Vol. 

65, 

No. 

1, 

Jan. 

1937 

28 

-31 

1937 

Vol. 

66, 

No. 

12, 

Dec. 

1938 

426 

-430 

1938 

Vol. 

68, 

No. 

9, 

Sept, 

1940 

262 

-263 

1939 

Vol. 

68, 

No. 

11, 

Nov. 

1940 

329 

-330 

1940 

Vol. 

69, 

No. 

7, 

July 

1941 

217 

-218 

1941 

Vol. 

71, 

No. 

11, 

Nov. 

1943 

185 

-186 

1942 

& 

1943 

Vol. 

73, 

No. 

8, 

Aug. 

1945 

137 

-139 

1944 

& 

1945 

Vol. 

76, 

No. 

6, 

June 

1948 

113 

-116 

1946 

Vol. 

76, 

No. 

9, 

Sept. 

1948 

208 

-210 

1947 

Vol. 

77, 

No. 

9, 

Sept. 

1949 

262 

-265 

flood  loss  data  for  the  year  1948 
logical  Data,  National  Summary  as 

and  for 
follows 

subsequent 

published  in 

Year 

Issue 

Year 

Issue 

1948 

August  1950 

1962 

Annual 

1963 

1949 

Annual  1950 

1963 

Annual 

1964 

1950 

& 

1951 

Annual  1951 

1964 

Annual 

1965 

1952 

Annual  1952 

1965 

Annual 

1966 

1953 

Annual  1953 

1966 

Annual 

1967 

1954 

Annual  1955 

1967 

Annual 

1968 

1955 

Annual  1956 

1968 

. 

Annual 

1969 

1956 

Annual  1957 

1969 

Annual 

1970 

1957 

Annual  1958 

1970 

Annual 

1971 

1958 

Annual  1959 

1971 

Annual 

1972 

1959 

Annual  1960 

1972 

&  1973 

Annual 

1975 

1960 

Annual  1961 

1974 

Annual 

1976 

1961 

Annual  1962 

1975 

Annual 

1977 

Prior  to  1933  Flood  Losses  and  Savings  were  published  monthly,  as  a  rule,  in  the  Monthly 
Weather  Review. 
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LATE  REPORTS 

LOSS  OF  LIFE  AND  PROPERTY  IN  THE  UNITED  STATES  FROM  FLOODS 


Property  Losses  in  Tliousands  of  Dollars 
BY  DISTRICTS  AND  YEARS.  1933-1975** 


District 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

Lite 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Great  Lakes  

South  Atlantic  

East  Gulf  

Lower  Mississippi.... 

j\r  kftnpp's 

Red  

West  Gulf  

Colorado  

2 

5 
4 

2 

20 
33 

14 
5,418 

19 
444 
7,725 
1, 157 
6,933 
1,391 
776 

38 
1,160 

11,604 

36,679 

2 
12 

6 

22 

1 
45 

88 

142 
240 
13 
928 
1,023 

52 

5 

17 
125 
4 

8 
20 

5 

236 

13,185 

16,340 
77 
719 
8,536 
1,506 
6,631 

38,959 
8,344 
2,751 

29,522 

557 
127,127 

1 
24 
2 

82 

6 
24 
3 

142 

9 

146,035 
2,391 
1,240 
122,296 
313 
55 
109 
817 
16 
8,376 

892 

282,549 

65 
3 

72 
2 

142 

690 
2,689 

989 

357 
413, 936 
1,127 
6,657 
1,367 
1,557 
24 
1,830 

264 
9,245 

440,738 

8 

8 
2 

71 

6 
85 
180 

240 
37,068 
455 
1,655 
4,481 
3,659 
1 

4,333 
2,202 

755 
6,003 

256 
39,990 

101,098 

2 

1 
80 

83 

11 
56 
454 
6,680 
3,773 
228 
1,448 
610 
179 
22 
360 
13 

13,834 

2 
4 
12 

28 

5 
2 

7 
60 

2,519 
5,034 
5,497 
8,077 
199 

1,906 
18 
640 
422 
22 
5,008 

10,362 

1,759 
1,332 
12 
7,622 
180 
8,236 

40,467 

District 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

Great  Lakes  

North  Atlantic  

South  Atlantic  

Upper  Mississippi*... 
Lower  Mississippi. .. . 

2 
9 

34 
2 

47 

89 
24 
1,122 
3,018 

12,019 
13,346 
1,835 
5,458 
1,061 
1,532 

39,524 

35 

2 
16 
1 

1 

2 
11 

68 

153 
22,321 
608 
155 
16,546 
5,592 
475 
22,511 
6,577 
2,205 
12,489 
3 

8,872 
98 , 507 

1 
4 

44 
16 

13 
26 

3 

107 

9,564 
1 

152 
773 
31,416 
42,097 
829 
62,630 
41,850 
44 
2,589 
310 
7,477 

199,732 

7 

13 

10 

3 
33 

130 

1,926 
2,660 
806 
27,031 
1,550 
44,616 
11,171 
1,676 
8,938 
575 

3 
3 

27 

4 
20 
6 
4 
10 
14 

91 

119 
5,729 
1,007 
268 
52,887 
9,288 
3,601 
34,403 
15,068 
22,209 
10,987 
182 
9,530 
520 

165,798 

14 
4 

10 
28 

251 
8,500 
172 
2,963 

10,914 
8,642 
4,407 
8,305 
1,791 
1,434 

15,967 

7,367 
100 

70,813 

1 

2 

5 
27 

1 
18 

1 

55 

5,761 
198 
944 
654 
7,812 
87,937 
2,555 
163,176 
1,424 
1,446 
330 
3 
88 

272,328 

4 
4 
1 

16 

1 
14 

1 

37 

82 

20,270 
12,467 
1,372 
3,122 
16,871 
2,905 
5,390 
31,490 
18,721 
220 
4,604 
1 

111,826 
229,959 

Great  Basin  

101,079 

District 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

Great  Lakes  

Ohio  

Upper  Mississippi*... 
Lower  Mississippi.... 

Arkansas  

Colorado  

Great  Basin  

11 
3 

7 

6 

2 
18 

1 
48 

1,619 
9,273 
291 
1,747 
4,754 
406 
10,020 
33,503 
6,696 
365 
22,462 
155 
2,640 

92,931 

9 
2 

50 
2 
6 

18 

1 
5 
93 

33,542 
7, 149 
1,203 
1,435 
25,195 
11,060 
10,071 
35,090 
8,294 
1,105 
417 

37,362 
4,127 

176,050 

1 

1 
6 

31 
10 

2 
51 

131 
916 
9 

4,310 
4,889 
71,799 
5,996 
889,872 
44,331 
2,101 
238 
889 
3,260 

1,028,741 

5 

14 
7 

S 

10 
10 

54 

2,350 
1,222 
236 
347 
4,940 
22,439 
444 
181,335 
5 

836 
9,584 
76 

20,251 
9,999 

254,064 

1 
1 

2 
5 
2 
12 
14 
2 

1 
40 

2,654 
10,637 
109 
2,444 
778 
5,602 
7,857 
44,255 
2,020 
2,061 
34,849 
7 

8,931 
122,204 

11 
1 

9 
4 

29 
1 

55 

15,000 
7,337 
546 
543 
18,594 
24,656 
490 
11,999 
296 
923 
21,639 
1,890 
2,929 

106,842 

211 
2 
6 
15 

1 
2 

2 

63 

302 

2,596 
761,303 
902 
5,300 
14,645 
85 
1,352 
2,753 
5,362 
2,003 
4,286 
2,173 
186,785 
5,946 

995,491 

11 
3 
1 

12 

1 

1 
3 

6 
4 

42 

1,327 
1,453 
2,720 
1,379 
17,836 
388 
865 
6,360 
24 
250 
3,714 

27,930 
442 

64,688 

District 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

North  Atlantic  

South  Atlantic  

Ohio  

Upper  Mississippi*... 
Lower  Mississippi.... 
Missouri  

Great  Basin  

Hawaii..  

1 

25 
8 
6 

15 
5 
6 

16 

82 

1 
11 
166 
4,526 
135,972 
14,648 
15 , 608 
26,057 
50,082 
16,037 
73,057 
741 
23,397 

360,303 

10 

21 

6 
10 

47 

10 
167 
3,917 
3,434 
68 , 248 
20,770 
11,979 
45,819 
360 
11,768 
18,127 
240 
33,404 
12 

218,255 

8 
8 

3 
2 

4 
25 

12,746 
6,952 
631 
241 
82,503 
3,427 
199 
12,162 
12,886 
880 
2,886 
100 
5,638 
4 

141,255 

2 
2 

1 
2 

8 
1 

14 

2 

32 

1,942 
15,274 
172 
13,780 
7,519 
12,901 
496 
28,105 
3,480 
226 
8,205 

876 
92,976 

1 

3 
31 
4 

7 
1 

1 
3 
1 

52 

216 
1,168 
600 
30,386 
33,748 
25,320 
11,462 
33,990 
9,173 
1,609 
2,945 
552 
1,825 
1,039 

154,033 

5 
1 

2 

3 

2 
6 

19 

8 
97 
5,768 
30,583 
5,341 
3,546 
10,501 
1,254 
581 
1,948 
1,080 
12, 198 
2,332 

75,237 

1 
6 

26 

3 
2 
1 

39 

35,872 
1,325 
89 
1,726 
98,824 
413 
293 
14,705 
563 
2,361 
640 

15 , 305 
3,530 
2,300 

177,946 

15 

37 
1 

5 

42 

100 

325 
11,342 
16,786 
10,490 
94,034 

1,125 
41,902 
1,607 
124 
7,178 
55 

463,959 
2,715 

651,642 

District 

1965 

1966 

1967 

1968 

1969 

1970 

19V1 

1972 

North  Atlantic  

South  Atlantic  

East  Gulf  

Upper  Mississippi*... 
Lower  Mississippi. . . . 

West  Gulf  

Great  Basin  

Alaska  

Hawaii  

Puerto  Rico  iSi  Vlr.ls. 

2 

8 
15 

26 
16 

33 
8 
11 

119 

20 
55 
268 
2,665 
3,591 
182,053 
811 
451,832 
70,152 
852 
40,039 
12,648 
18,745 
4,315 

783,046 

1 
1 

1 

5 

2 
14 
1 
4 

29 

176 
535 
375 
6,388 
10,193 
14,167 
1,438 
16,021 
5,245 
2,702 
27,608 
4,919 
15,525 
11,712 

117,004 

1 

8 

1 

12 
3 
2 

27 

398 
3,726 
610 
2,614 
52,000 
3,431 
1,046 
100,617 
3,731 
48 

98.239 
3,598 
5,106 
475 

98,550 
1,029 

375,218 

10 

7 

3 

4 

6 
1 

31 

100 
211,690 

1,241 
51,947 
3,309 
5,997 
8,655 
9,793 
17 , 268 
24,302 
509 
1,149 
939 

2,500 
339,399 

6 

158 

36 
9 
1 
1 
4 
3 

10 

66 
3 

297 

31,364 
131,921 
1,962 
4,888 
80,459 
120,892 
3,838 
77,530 
5,911 
1,467 
13,132 
106 
426,994 
190 

3,200 
902,654 

2 
3 
3 
3 
1 
1 
3 

8 
33 
21 

57 
135 

3, 100 
918 
2,338 
14,970 
10,158 
22,017 
14,831 
22,911 
5,942 
94 
4,149 
5,015 
50,654 
356 

68,000 
225,453 

40 

3 

1 
4 
4 

20 

72 

1,000 
167,918 
1,205 
7,784 

12,263 
1,008 
7,737 
7,862 
6,181 

20,566 

26,528 
4,031 

12,202 
1,860 

278,145 

3 

119 
1 

138 
3 

241 

3 

31 
9 
5 
1 

554 

169,106 
3,762,256 
29,005 
45,846 
137,158 
23,965 
14,091 
182,867 
2,652 
12,994 
23,006 
24,965 
36, 116 
81 
1,025 

4,465,135 

District 

1973 

1974 

1975 

North  Atlantic  

East  Gulf  

Upper  Kiss iss ippi. . .  . 
Lower  Uississippl. . . . 

36 
5 
1 

28 
1 

29 
4 

XO 
1 

29 

4 

148 

16,939 
144,213 

22,552 

11,503 
112,088 
355,544 
553,732 
300,418 
101,065 
115,900 
143,352 
1,433 

12,179 
2,075 
1,500 

1,894,493 

1 

9 
4 
3 

13 
15 
8 
27 
12 
14 

5 
10 

121 

240 

3,005 

1,206 
46,874 
44,852 
157, 192 
20,575 
54,946 
30,791 

7,068 
41,374 

3,605 
150,606 

6 
22 

4 

7 
14 

1 

3 
1 

10 

4 

35 
107 

65,022 
435,487 
14,650 
43,926 
69 , 362 
326,  157 
106, 178 
22, 593 
5,043 
72,603 
23,086 
1,654 
56  ,  241 
6,267 

3,869 
10,000 

576,203 

Puerto  Rico  &  vir.ls. 

Total  

125,000 
1,373,269 

^Including  Red  River  of  the  North.  ««The  1966  to  1972  Annual  Issues  of  Cllmatological  Data,  National  Summary  (as  well  as  various  earlier  issues)  contain  this 
table  which  lists  data  for  the  period  1925  to  1932. 
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LATE  REPORTS 

LOSSES  IN  INDIVIDUAL  SEVERE  FLOODS  IN  THE  UNITED  STATES  SINCE  JULY  1902 


Property  Losses  in  Thousands  of  Dollars 


Date  * 


Location 


Lives 


Property 


May-June  1903, , , . 

March  1912  ,  .  . 

March  1913  .  .  . 

December  1913..., 

June  1921..  

September  1921. . . 
Spring  of  1927. . . 
November  1927. . , . 
May-June  1935..., 

July  1935  .... 

March-April  1936. 
Jan. -Feb,  1937,,. 

March  1938  

September  1938... 
July  1939. ....... 

August  1940. . . . , . 

May  1942, ........ 

July  1942. ....... 

Nov. -Dec.  1942... 
April-June  1943.. 

August  1943...... 

April-June  1944. . 


Feb. -March  1945. 
May-July  1947... 

May- June  1948... 

May  1949  

June  1949. ...... 

June  1950....... 

June-July  1951,. 
April  1952...... 

April-May  1953. . 
June  1953....... 

June  1954, ...... 

October  1954. , . . 

March  1955  

August  1955. . , . . 
December  1955. . . 
Jan. -Feb.  1957.. 


February  1957... 
April-June  1957, 

June-July  1957., 

June  1958  

July  1958  

January  1959. . .  . 
July  1961  

March  1963  

June  1964  

December  1964.  .  . 

March  1964  

March-May  1965. , 

May  1965  , 

June  1965. ...... 

June  1965  , 

June  1965  


Kansas,  Lower  Missouri,  and  Upper  Missis- 
sippi Rivers  

Lower  Mississippi  River  

Ohio  River  and  tributaries  

Texas  Rivers  

Arkansas  River  in  State  of  Colorado  

Texas  Rivers  

Mississippi  Valley  

New  England  Rivers  

Republican  and  Kansas  Rivers  

Upper  Susquehanna  Tributaries  

Rivers  in  Eastern  United  States  

Ohio  and  Lower  Mississippi  River  Basins  

Streams  in  Southern  California  

Rivers  in  New  England  

Licking  and  Kentucky  Rivers  

Rivers  in  Southern  Virginia,  the  Carolinas, 

and  Eastern  Tennessee  

Delaware  and  Susquehanna  River  Basins  

Upper  Allegheny  River  and  Sinnamahoning 

Creek  Basins  

Willamette  River  

Maumee,  Wabash,  Upper  Mississippi,  Missouri, 

White,   and  Arkansas  River  Basins  

Little  Kanawha  River  

Upper  Mississippi,  Missouri,  Arkansas,  Red, 
and  Lower  Mississippi  River  Basins  and 

East  Texas  Rivers  

Ohio  River  

Lower  Missouri  and  Middle  Mississippi  River 

Basins  

Columbia  River  Basin  

Trinity  River  

Shenandoah  and  Potomac  Rivers  

Rivers  in  Central  West  Virginia  

^Kansas  and  Missouri  

Red  River  of  the  North,  Upper  Mississippi, 

and  Missouri  River  Basins  

Louisiana  and  Texas  

Northwestern  Iowa  

Middle  Rio  Grande  and  Lower  Pecos  Rivers  

Pecos  River  in  New  Mexico  

Ohio  River  Basin  

^Hurricane  "Dianne"  Floods  in  the  Northeast- 

^West  Coast  Rivers  ■  

Streams  in  Southeastern  Kentucky,  South- 
western West  Virginia,   and  adjacent 

areas  in  Tennessee  and  Virginia  

Snake  River  and  Tributaries  

Rivers  in  Texas,  Arkansas,  Kansas , Louisiana, 

Missouri  and  Oklahoma  

Wabash  River  and  Tributaries  

White  and  Wabash  Rivers  

Flash  Flood  on  East  Nishnabotna  River  (Iowa) 

Ohio  River  Basin  

Flash  Flooding  on  Small  Streams  in 

Charleston,  W.Va.  

Ohio  River  Basin  

Montana  

California  and  Oregon  

Ohio  River  Basin  

'Upper  Mississippi,  Missouri,  and  Red  River 

of  the  North  River  Basins  

Brazos  River  

South  Platte  River  Basin  

Sanderson,  Texas  Flash  Flood  

Arkansas  River  Basin  


100 

467 
177 
120 
215 
313 

88 
110 

52 
107 
137 

79 

78 

40 

33 

15 
10 

60 
23 


17 

18 

29 
35 
10 
11 
31 
28 

11 
12 
14 
16 
13 
15 
187 
61 


14 


18 


19 


22 
26 
31 
40 
13 

16 

16 
26 
16 


40, 
70, 
147, 

9i 

25, 
19, 
284, 
45, 
18, 
26, 
270, 
417, 
24, 
37, 
1, 

12, 

13, 

10, 

6, 

172, 
1, 


82, 
30, 

235, 
101, 
14, 
8, 
4, 
923, 

198, 
38, 
32, 
19, 
1, 
14, 
714, 
154, 


58,000 
20,500 

105,000 
63,000 
57,000 
5,850 
81,921 

3,238 
97,600 
54,279 
415,832 
81,602 

181,325 
30,802 

415,076 
2,715 
58,340 
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LATE  REPORTS 

LOSSES  IN  INDIVIDUAL  SEVERE  FLOODS  IN  THE  UNITED  STATES  SINCE  JULY  1902 


Property  Losses  in  Thousands  of  Dollars 


Date* 

Location 

Lives 
+  * 

Property 

April-May  1966. 

14 

$      20 , 

100 

June  1967 „ , . , ,  „ 



35 , 

275 

September  1967, 

Hurricane  "Beulah"  floods  in  Texas  



98 , 

239 

August  1967. . , 0 

Tanana  and  Chena  Rivers  in  Alaska  



98 , 

550 

May  1968.... o.. 

Rivers  in  Northern  New  Jersey  



166 , 

690 

Jan. -Feb.  1969. 

Floods  in  California  

Snowmelt  Floods  in  Upper  Midwest  

60 

399 , 

233 

March-April  1969. 



151, 

000 

July  1969.  .  , .  .  . 

gNorthern  Ohio  

30 

87 

915 

August  1969. . . . 

0  . 

153 

116, 

000 

January  1970. . , 

.  . 

Sacramento  River  Basin  

18 

38, 

120 

September  1970. 

•  » 

23 

5 . 

000 

October  1970... 

.  0 

50 

62, 

000 

August  1971. . . . 

New  Jersey   ("Doria"  rainfall)  



138 , 

700 

September  1971. 

Southeastern  Pennsylvania  

13 

19. 

010 

February  1972. . 

Buffalo  Creek,  West  Virginia  

125 

10, 

000 

May  1972, ...... 

,  o 

South-central  Texas  Flash  Floods  

18 

17, 

500 

June  1972. . . . . . 

.  . 

Black  Hills  of  South  Dakota  

237 

164, 

947 

June  1972...... 

•^^Eastern  UoSo    (Hurricane  "Agnes'*'  floods)  

105 

4,019, 

721 

Spring  1973. . . . 

Mississippi  System  

33 

1,154, 

770 

May  1973, ...... 

120, 

400 

May  1973. ...... 

Flash.  Flooding  in  Mountains  of  North, 

1  9 

J. 

29, 

485 

June  1973...... 

/~»  n  M          "t"  T      1 1  4"      D  «-v  r-^  -\  \-\      T  *-*      \T     ■vm  /~»  m  "t"                  \r\  vi  c^f*  "1"  t      i  i  "t" 

LyOiinc;c  C-Lcu.  1/  Dasxii   xn   vcxinoni')    ^onnc^c  cjlcu,  l 

X  J. 

64, 

000 

June  1973. . . . . . 

San  Jacinto  Basin  and  small  adjacent 

-LU 

62, 

500 

January  1974 . . „ 

Northern  California  &  Oregon  coastal 

LA 

142, 

641 

May-June  1974 . „ 

Mississippi  River  tributaries  in  Missouri, 

129, 

510 

May  1974. . . . . » . 

Platte  River  Basin  in  northwest  Missouri — 

34, 

177 

Spring  1975. . . . 

168,669 

June-July  1975. 

Red  River  of  North  Basin  

273, 

114 

September  1975. 

Hurricane  "Eloise"  floods  in  Puerto  Rico 

and  northeastern  United  States  

50 

470, 

274 

*  The  1966  to  1972  Annual  Issues  of  Climatological  Data,   National  Summary  (as  well  as 
various  earlier  issues)   contain  this  table  which  lists  additional  significant  severe 
floods  during  the  period  of  record. 

**  No  entry  indicates  that  fewer  than  ten  lives  were  lost. 
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LATE  REPORTS 

FLOOD  DAMAGE  ESTIMATES  BY  STATES 


Flood  LoBsaa  Id  Thouaftoda  of  Dollars 


StBtes 

1955 

3,379 

226 
61 

165,767 

2,567 
379,360 
117 

105 

1 

1996 

720 

255 
8,745 

5,135 

1957 

2,324 

27,938 
13 

2,901 

1958 
872 

33i063 
240 

1959 

I  60 — 

 L2_ 

1961 

1963 

1963 

1964 

1965 

1966 

Alaska  

ArlzoDa  

Arkansas  

California  

- 

100 
3,090 
4 

670 
■ 

580 
516 

12,625 
•• 

325 
3,  S03 
95 

3,529 
••• 

1,000 
91 
2,780 

1,280 
•> 
- 

2,900 
11,834 

5,343 

55 
598 
229,168 

723 

11,330 
143 
11,321 

2,366 

3,050 
5,053 
24,347 

452,393 

707 

750 

- 

- 

- 

- 

District  of  Columbia 

51 
1,891 

212 

60 

~ 

— 

- 

- 

- 

_ 

323 
400 

ISO 

12,047 

317 

1,481 

426 

144 

548 

1,068 

392 

5,236 

445 

3,641 

397 

1,628 

1,371 
102 
1,003 

6,222 
1,026 
4,021 

20,896 
1,206 
66,746 

500 
1,506 
12,958 

2,300 

Illinois  

3 

17,970 
52,302 

939 

8,112 

2,766 

11,704 

4,184 

7,503 

11,SS3 

891 

513 

3,044 

30,564 

577 
3,098 

2,649 

13,306 

670 

8,266 

12,327 

20 

35 
474 

6,629 
30 

5  450 

1551982 

3,132 

51 
33 
568 

1,278 
11 
1,270 

1,  543 
9, 164 
55,233 
4,147 

9,128 
2,693 

7,508 
4,606 
3,817 
2,842 

17 
13,826 

4,061 
2,480 

61 

50 
280 

70 

240 

32,462 

904 

1)947 

13)397 

l)826 

168 

370 

29,792 

97 

Louisiana  

■alne  

Hassachusetts  

Ulchlgan  

3 
112 

6,400 
1,181 
212 
744 

12,969 
6,074 
800 

552 
15,918 

16,885 
1,908 

1,290 
1,982 

36,917 

26 
19 

35,476 

30 

3,152 

1,044 

53 

97,603 
1,931 

1,671 
250 
528 

4,300 
2,706 

Montana  

Nebraska  

666 
63 
1,500 
7,398 

167 
317 
865 
237 

9,618 
33 
5,983 

38,718 
1 

3,064 

6,018 
82 
3,753 

4,500 

13, 506 
57 
8,884 

100 

674 
891 

147 

2,630 
762 

148 

13,394 
2,858 

54)389 
S,146 
2,454 

33,976 
253 
1,368 
4 

2,781 

11,628 
307 

New  Jersey  

New  Mexico  

23 , 102 
1,066 
30,072 
625 
2 

1,089 
831 

166 
788 
100 

42 
3,201 

5,667 
506 
28 

7,229 
100 
136 

608 
1,400 

- 

620 
33,102 

1,235 
3,275 
15,816 

4,833 

88 
5,192 

1,048 

198 
9,700 

753 
977 
9,515 
141,381 
28,830 

1,056 

6,376 
7,199 

7 

35,665 
310 
1,048 

4,867 
169 
363 

3,  582 

8^907 
20 

21,109 

2,638 
360 
3,072 

2)483 
757 
612 

'792 
1,550 
15 

"'413 
299 
5,397 

28,039 
798 
187,101 
16,938 

2,908 
5,679 

1,893 
12 
2,283 
705 

74 
11 

977 
5,165 

226 

10 
279 
3,715 
210 

60 
3,969 
5, 118 
78,881 
169 

680 

128 
18,101 
10 

122 

2,886 
4 

72 
3,417 
226 
8,093 

369 
1 

2,263 
2,846 
281 

97 
3,030 
651 
1,948 
1,272 

89 

6,262 
20 
64 

1,809 

156 
5,435 
70 

268 
740 

2,472 
39,395 

1,746 

140 
470 

1,608 
28,001 
1,577 

Vermont  

Ilsconsin  

Vyoinlng, ,.  

10,695 
1,165 
5, 187 
SO 
200 

- 

6,472 
3,185 
335 
11 

3 

1,664 
11,052 

526 

- 

50 
1,170 

3 

- 

4,914 
709 
1,791 

211 

370 
996 

- 

130 
3,455 
1,442 

- 

5,914 
57 

. 

5,937 
1,013 
17,624 
142 
899 

692 

11,817 
4,169 

138 

2 

1,012 
49 
14,067 

390 

_ 

592 
1,868 
361 

995,491 

64,688 

360,303 

218,255 

141,255 

92,976 

154,033 

75,237 

177,946 

651,642 

788,046 

117,004 

States 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

California  

1,695 

98,550 
3,576 
1,497 
1,370 

408 

188 
21,099 

88 

3,411 
423,296 

10  891 

5,000 
639 
47,798 

si  631 
3,476 

2,  549 

3,  522 

1)090 
20,868 
1,780 
1, 132 

1)500 

129,579 
9,480 

2,605 
8,746 
27,124 

927 
21 , 387 
1,845 

District  of  Columbia 

95 

100 
46 

66 
528 

2,858 

2,040 
145 

50 
476 

15,414 

2,533 
41,206 

121  383 
1)950 

2,282 

5 

23.050 

9,360 

3,000 
15,839 

23 
1,029 
792 
2,629 
4,618 

133 
2,500 

2,  576 
22,463 

111 
9,095 
6,672 

38 
9,124 
2,300 

500 
1,187 

462 
1,690 

355 
5,927 
4,700 

258,704 
6,326 

3,869 
36,118 
75.068 
15,805 

378 
20,598 
12,317 

lowa  

4,416 

15,093 
17 , 583 

1 ,650 
2,304 
6,036 
2,810 

6  233 
10^991 

8,075 
251 
300 

4,138 
707 
1,000 

1,644 

6,099 

l)646 
15,841 
100 

53)772 
10,491 
334,904 
11,200 

3)700 
5,218 
10,343 
3,000 

3)255 
26 , 302 
90,204 

Mary  land 

1, 192 

35.000 
100 
1, 197 
6,269 

13 

67,168 
1,900 

4,350 
3,586 

15 

12,431 

218  206 

10 
10 

64,318 
10,248 

530 
242 
226,885 

240 
16,939 
27.827 

24 , 200 

54,358 
139,726 
70,990 

Missouri . ,  

39 , 080 
2,947 
40,644 
45 

890 

6,029 
1 

800 

36  601 
'388 
1,826 

400 

'58I 
138 

412 

5,941 

'595 
73 

231  438 
10,38,8 
19, 100 

*4)217 
126 
1,000 

24)123 
6,200 

1  438 

777 
1,168 

166  690 

3,383 
1,338 
37,436 

3,953 
2,326 
13,832 

1,000 
965 
1,266 

'1)613 
747.674 
10.772 
537 

50) 868 
251 
5,000 
39,004 

1,028 
8,291 

60,687 

60,064 
7,932 
154,715 

6  622 
3 

1,044 

7,251 
588 

'si 021 
538 
421 
9,000 

'762 
938 
3,310 

5 1212 
2,518 
365 

23,166 
4,350 
20,899 

12)006 
12,977 
2,786,294 

39)119 
2,699 
5,935 

29)083 
64,017 

'300 
7,898 
270,600 

579 
1,125 

98)259 

123 
24,267 

625 
31,898 

12)878 
237 

52 
19 

3,' 150 
222 

395 
26,538 

69 

165,086 
20) 605 

7,674 

66 , 273 
136,758 
2,270 

78 
268 
2,243 
41,707 

1.477 

12,700 
23,074 
212 

581 
1,910 
14,235 

1,096 

100 

611 
47 

680 
123,552 
2,722 
5,996 
4,763 

148 

380 
297 

500 

1,158 
3,908 
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